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List everything your factory floor should be, then 
see how completely Kreolite Floors meet every need. 


And, you will be free from the 
floor troubles and expenses of the 
past, because: 

Once down, Kreolite Floors 
permanently settle your floor prob- 
lems. 

No factory work is so rough but 
what this floor is tough enough to 
withstand it. Kreolite Floors have 
proven superior for every line of 
business, from tanneries to locomo- 
tive works. 

Decay is prevented. All warping 
and bulging are avoided. Kreolite 
Blocks substitute for the clammy 


dampness and chill of hard, cold 
floors, a warmth and comfort not 
possible with any other kind of 
flooring. 

Workmen produce profitably when 
they work on comfortable floors. 
Why risk flooring that injures health 
and morale, causes accidents and 
defeats production, and must be 
replaced periodically? Let our 
Kreolite factory floor engineers 
analyze your floor needs, gratis. 
You can resurface old and worn 
floors with Kreolite Blocks without 
interfering with production. 


The Jennison-Wright Company 
79 Kreolite Bldg., Toledo, Ohio 
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Educating the Highway Amateur 


EARCH for the universally supreme type of road 

is persistent. Last week at Harrisburg, Pa., at the 
conference of highway officials called by Governor 
Pinchot, evidence of the quest appeared repeatedly in 
the questions raised for answer. It is difficult for the 
heads of government not trained as engineers to avoid 
the notion that there is somewhere to be found a univer- 
sally best road and that it will be disclosed if road 
officials will go into conference and talk enough about 
the subject. At the Harrisburg conference it proved 
easy as usual to raise a dispute between partisans of 
different types of roads and as usual this dispute ar- 
rived nowhere. The useful effort of the conference was 
the determination with which the engineer delegates 
drove home the truth that the selection of road type 
and its design are widely different problems in different 
sections of the country and that knowledge of traffic 
and its probable trend is essential to intelligent selec- 
tion and design. There is no universally best -road 
surface any more than there is a best type of bridge 
or a best size of shoes. If this fact can be established 
in the minds of public officials it will pay to hold many 
conferences like that called by the Governor of Pennsy]- 
vania even though they develop no thought with which 
the road expert is not familiar. 


To Safeguard Municipal Bonds 


N 1922 the American people invested a billion and a 

quarter dollars in municipal and state bonds. This 
is a tremendous business and one closely related to that 
common bugbear of all of us, taxes. And yet it is a 
business controlled for the most part by inexpert men, 
the results of whose mismanagement are concealed in 
the maze of governmental accounting. The common 
assumption is that a city or a state cannot go bankrupt, 
that the issuance of obligations is so safeguarded by 
laws that there will always be ample security for all 
legal debt. The facts are that the rising cost of gov- 
ernment and the multiplication of governmental units 
overlapping the same community assets have made 
repudiation a growing possibility. A few such pos- 
sibilities, not specified by location, are indicated in a 
report just issued by the Institute of Public Service, 
of New York City. Gaylord C. Cummin, an engineer 
of long experience in municipal finance, has been 
looking into the books of some of our cities and 
counties and he finds some alarming facts. Many mu- 
nicipal issues are not legally valid, many can never be 
paid off under present practices, some bad faith has 
been revealed and mismanagement and confusion of 
accounts is general. Much of this abuse is uninten- 
Uonal; it is due to the ignorance of the office holder 
appointed or elected to a job which requires experience 
and financial knowledge. Only a little of it is due to 
corruption, But as long as the public will buy the con- 
dition will continue. It is proposed, therefore, to or- 
ganize a so-called Municipal Bond Service, for the 


benefit of the buyer, a service which by publicity will 
try to educate both the buyer and the seller of govern- 
mental bonds to the dangers in unwise financing. So 
far the idea is embryonic, but the facts are authentic 
and the future is threatening. The proposal for reform 
is most commendable. 


Why Not a Smaller Cement Sack 


O LITTLE part of the current high price of cement 

is due to the expense of the cloth sack. The material 
from which these sacks are made has been constantly 
rising in price until now each new sack costs the cement 
manufacturer approximately twice as much as he 
charges for it. Part of this is paid by the cus- 
tomer, a part is absorbed by the re-use of such bags 
as are returned and rebated for but a great deal is 
lost because of the loss of bags after one use and be- 
cause of the cost of renovation. Obviously, a paper 
bag strong enough to stand transportation and thrown 
away after one use would mean a saving to both maker 
and user. Paper strong enough for the purpose is 
available but the main factor against its use is the 
apparent fact that the user demands his cement in 
quarter-barrel, that is 1 cu.ft., sizes and paper sacks 
of that size will not stand the necessary wear and tear. 
Fifty-pound, or approximately 4 cu.ft., paper sacks on 
the contrary seem to stand up under any normal service 
but the cement companies are reluctant to attempt them 
because of the impression among engineers and con- 
tractors that the present standard sack is so convenient 
as a unit of measure. Is this a fact? Is there in- 
herently more difficulty in measuring with the more 
easily handled and cheaper 4 cu.ft. paper sack than with 
the standard 1 cu.ft. cloth sack? The cement manu- 
facturers would like to know. 


A First Step Which Should Count 


LOWLY but surely the idea is taking hold that 

transportation today is a unit problem, not to be 
separated into its hitherto antagonistic highway, water- 
way and railway elements. The unprejudiced student, 
not hampered by allegiance to any one of the three 
services, has long recognized the necessity for some 
better co-ordination, some superior means which would 
assign to each its economic field and would interlace 
the three to the greater good of each and of the people 
who pay the bills. History and practice and prejudice 
all have worked against any such co-ordination, but now 
the drive of economic events is forcing even the pro- 
ponents of each to admit its necessity. Given a neces- 
sity and enough people who recognize that necessity, 
a consequent solution is only a matter of time. That 
is why the coming meeting of the Chamber of Com- 
merce of the United States, at which the co-ordination 
of transportation is the major subject, is a hopeful 
sign, Such conferences as this can effect little direct 
action, but by bringing together the best minds in many 
complementary fields there can result a statement of 
565 















































































the problem which is the first requirement for its solu- 
tion. The railways today are more willing than ever 
before to admit the place of the motor truck in the short 
haul and distribution field; the motor truck interests 
are just about ready to concede their inability to make 
money in the long hauls; the sane waterway advocates 
may doubtless be persuaded to throw overboard the 
lunatic fringe who see in the canal and river the cure 
of all our economic ills. When all of them sit around 
the same table some useful compromise should emerge. 


Floor Load Data 


PPORTUNITY is given by the floor load measure- 

ments in the Equitable Building, reported in this 
issue, to bring together much-needed data on the floor 
loads which occur in different classes of building occu- 
pancies. There are few figures on record concerning 
such loads. Building laws prescribe loads for design, 
which loads vary picturesquely from city to city; and 
for the rest, a very rough sort of guessing is depended 
upon by designers. There is a fair justification for 
this process of guessing, since floors must be made 
strong enough to carry not only the particular loads 
of this or that tenant but any load that may chance to 
occur in the varied conditions of a long period, under 
changing occupancy. Occasional heavy concentrated 
loads are as likely to endanger a floor as excessive dis- 
tributed loading. The necessary basis for all sound 
judgment of proper design loading is a large and com- 
prehensive collection of data on actually existing floor 
loads. The Equitable Building weighings constitute an 
excellent beginning toward such a compilation. If 
engineers, architects, and industrial men in different 
fields will contribute each a little item of data from his 
own observation, a collection of load figures may be 
obtained that will have commanding importance in 
fixing a sound and economical basis for building design. 
These contributions will be of additional value if they 
include observations on load concentrations that may be 
expected in normal use, though the fundamental im- 
portance will lie in the figures on actual loads of regular 
occurrence, and on their grouping. How important the 
latter will be is plainly enough indicated in the sample 
sketches accompanying the Equitable data, which show 
very clearly that in most cases the larger part of the 
loading comes upon one or two of the floor members 
and that the required floor strength is quite different 
from that indicated by the average square foot figures. 
When such data are obtained from many different kinds 
of buildings—not merely office buildings—we will be 
a step nearer the ideal of efficiency and economy in 
building design. 


Publicity for Public Works 


IFTY thousand dollars for a publicity campaign of 

engineering facts! That is what the Sanitary Dis- 
trict of Chicago has appropriated to broadcast facts 
relating to its reason for being and its side of the 
water diversion controversy with the federal govern- 
ment. Just how much water does Chicago need to divert 
from Lake Michigan and the Great Lakes system to 
protect its water supply and maintain its remarkably 
low typhoid death rate? Perhaps a better way of put- 
ting the question would be to ask just how much should 
be allotted to Chicago. As the question now stands 
most people in Chicago, if they know anything at all 
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about the controversy, see mainly the health 
it with water power decidedly as a side iss) 
most people outside of Chicago, if they knoy 
anything about the case, see principally the 
Chicago persists in making an illegal and disp) 
ately large diversion of water from the Great La! 
average individual soon is lost in the maze of 
lake levels, early gentlemen’s agreements in ( 
Illinois Valley protests, huge costs for sewage treat- 
ment, dilution factors, states rights, prehistori itlets 
and actual present-day diversions, an intricate co; slow. 
eration of law and engineering, romance and s.) item 
science. Surely $50,000 is small enough for an adver- 
tising appropriation for this $75,000,000 going concern 
whose main business is to maintain the health of 
3,000,000 people. 


The 1922 Typhoid Honor Roll 


ANITARY engineers, public health Officers, and al] 

others who have contributed in any way to the 
rapid decline of typhoid fever in the United States 
during recent years are to be congratulated on the re- 
markable showing for the year 1922 just made available 
through the prompt annual survey of typhoid fever jy 
cities of 100,000 and over now made for the eleventh 
time by the Journal of the American Medical Associ- 
ation. Eighteen cities, as compared with the previous 
high record of ten, are on the 1922 typhoid honor roll, 
as having a typhoid death rate of two or less per 
100,000. Three of these eighteen cities reported no 
deaths whatever from typhoid and seven cities had a 
typhoid death rate of from 1 to 0. All but five of the 
entire sixty-nine cities had typhoid death rates of less 
than ten. The highest in the list were Trenton with 
15.9 and Nashville with 16.2, both well under the 20 
per 100,000, which for many years was considered a 
creditably low rate. 

The mass figures for the fifty-seven cities for which 
figures going back to 1910 are available show a decline 
in the typhoid death rate from 19.52 to 3.15 per 100,000, 
while the total deaths dropped from 4,114 to 851, al- 
though from 1910 to 1922 the total population under 
consideration increased from 21 to 27 millions. This 
is an actual saving of 3,263 persons from death by 
typhoid in 1922 as compared with 1910. A far larger 
saving would be shown by computing the typhoid deaths 
year by year at the 1910 rate. 

The 1922 record for the sixty-nine cities is most 
gratifying, full of uncertainties as to the causes of 
some of the highly divergent rates as it certainly is. 
For instance, although the Journal comments on the 
probable causes of the typhoid rank held by some of 
the cities, it does not attempt anything of the sort 
for Trenton, which, it is only fair to that city to state, 
had a 1921 rate and also an average for the five years 
1916-20 far below the figure for 1922. Trenton uses 
filtered Delaware River water and there is no apparent 
reason why, so far as the public water supply is con- 
cerned, its typhoid rate should not be as low as 
Paterson’s, which also has a filtered water (from the 
Passaic), but Paterson had a typhoid death rate in 1922 
of only 2.1 as compared with Trenton’s 15.9. Jersey 
City and Newark in the same state, both with unfiltered 
supplies from upland sources, had a 1922 death rate 
of 1.6 and 2.7 respectively. Why Trenton makes so poor 
a showing is a proper subject for investigation. 
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More College-Bred Engineers 
for the Railways 


NGINEERING personnel problems on the railways 

have become sufficiently acute for the higher offi- 
cials to take cognizance of them. Studies have disclosed 
that college men are not going into the service of the 
railways; in fact, investigators find that only about 5 
per cent of the engineering graduates seek railway em- 
ployment. This is far different from the old days of 
extensive construction when civil engineering and rail- 
way engineering were practically synonymous, and the 
young engineer drifted naturally into railway work. 
* Those who have the interests of the railways at heart 
recognize that the problems of the railway today cannot 
be met satisfactorily by the man whose greatest asset 
is his energy and physical strength, his ability to drive 
things through to a physical conclusion. Officials with 
a wider appreciation of the economic aspects are now 
needed, and they can be secured best from among men 
of technical training, rather than from those who come 
up through the ranks as foremen, roadmasters and 
telegraph operators. The problem now is one of oper- 
ation, of improvement and increased facilities and of 
efficient maintenance of equipment and roadbed. It is 
a transportation question which involves economics, and 
deals more intimately with the complications of a highly 
specialized civilization than with the lines and grades, 
mules and mess camp of a construction job. Engineers, 
but of a different type, are needed just as much as in 
the old construction days. 

Unquestionably it was the appreciation of the short- 
age and need of college men in railway work which led 
to the appointment by the American Railway Engineer- 
ing Association of its recently announced committee on 
education. So far, apparently, the A. R. E. A. commit- 
tee has concerned itself mostly in suggesting to the 
colleges methods whereby they may improve the teach- 
ing of transportation. But the difficulty now is not so 
much in presenting better collegiate material to the 
railways nor even in persuading the railways that they 
need the college trained engineer. What must be done 
is to persuade the young engineer that he has a future 
in the railway. 

While one of the objects of the committee will be to 
let the colleges know the kind of teaching needed, the 
education on the part of the Association must extend to 
the railways themselves. It will be their great obliga- 
tion to take care of the student when he is ready to 
enter the railway’s employ. Probably this point of 
overcoming the reluctance of the roads to encourage and 
develop its technical recruit, once he is in the service, 
is the greatest service the committee can render. 

Assurance that railway technical employees have 
equal opportunity with those outside will go a long way 
toward recruiting more of them. Officials must recog- 
nize that if these men are to be loyal to them, they 
themselves must be loyal to the trained employee, whose 
attainments must be recognized by reasonably adequate 
compensation and by advancement. Some of the tra- 
ditions that stand in the way of promotion can undoubt- 
edly be done away with sufficiently to enable the in- 
dividuals in the engineering staff to progress toward 
the top in at least as favorable a manner as the un- 
tutored maintenance-of-way man or telegraph operator. 
The railways have a reputation of being a poor place 
to work, a place where many of the desirable, modern 
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factors are lacking. Few engineers at present would 
recommend that their own sons seek railway employ- 
ment. 

When the committee’s work has been assimilated by 
the officials on the roads, the collegiate problem of pro- 
ducing men to fill these positions of promise will prob- 
ably be found to have solved itself. 


Land Dredges for Southern Drainage Work 


seems a fair conclusion from the records given in 
the article on drainage ditching in Mississippi that 
walking-dredge service in southern overflow and marsh 
lands is a question of weather and land conditions. 
Where these are favorable, or even where they are not 
notably bad, the land excavator has an economic place 
in drainage ditching which cannot be overlooked. Cer- 
tainly it should not be put out of consideration because 
delta-land ditching practice in the past has not given 
it recognition. 

Briefly the situation which confronts drainage engi- 
neers is this. Excavation by floating dipper dredges 
is so much less expensive that it is cheaper to dig a 
ditch large enough to give the dredge passage than to 
reduce the yardage by digging a smaller ditch requir- 
ing the use of other equipment. Engineers, therefore, 
have designed drainage ditch systems for construction 
by floating dredges. This has resulted in the upper 
reaches of ditch being larger than need be to satisfy 
the requirements of hydraulic design. In brief, unsym- 
metrical ditch systems have commonly been designed 
and built to meet the requirements of a construction 
method. 

Again, with floating dredges, ditches have generally 
had to be excavated from outlet to source and, as a 
navigable channel is at all times a requisite of construc- 
tion, it has also been necessary to joint up adjacent 
ditches by connecting channels not required except to 
shift the dredge from one unit of the system to another. 

A method of avoiding these objections by using a 
combination outfit of floating dredges and land dredges 
of the “walking” type is suggested in the article 
referred to. This article makes out an excellent case 
for the walking dredge as a companion to the floating 
dredge in drainage ditching. Its case will be improved 
when full advantage of its possibilities is taken in de- 
signing ditch systems. For example, the common cus- 
tom of paying for a minimum size of ditch based on 
floating dredge requirements instead of for the actual 
size, however small, of ditch dug is a case for remedy. 

All things, however, are not favorable to the walking 
dredge. It has been developed mostly in northern 
drainage work and particularly in Minnesota and north- 
ern Wisconsin. In these fields the conditions are gen- 
erally more favorable than in the delta lands of the 
south for a heavy land-traveling machine. The swamp 
land and muskeg of the north are fairly substantial 
ground in the dry summer season and in winter the 
soil, though soaked, is stiffened by frost. Some of the 
slough lands of the delta region are seldom dry for 
any considerable period and when wet are impassable 
for any heavy land-traveling machine. As indicated in 
the article, the chief causes of delay in walking-dredge 
work were slipping off wet banks into the ditch and 
miring in the “dry” bayous. Weather and land con- 
ditions are the factors controlling success. 
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Flat-SI: Slab Designs for Two Railway Elevated Ridions 


Varying Conditions at Adjacent Sections of Lackawanna’s East Orange Grade Elevation Viad.¢; 
Required Two Differing Types of Flat-Slab Details and Design 





By M. HIRSCHTHAL. 


Concrete Engineer, Delaware, Lackawanna & Western R.R., 
Hoboke mn. Be. J. 









S where 


A A PART of the third-tracking and grade elevation “A,” “B,” “C” and “D,” except at the two end 
of Lackawanna R.R. through East Orange, N. J., row “D” on the north side is omitted. (Fig. 1 

it was necessary to build two elevated structures with Transversely the columns are spaced 21 ft. on cent 
the new stations at Brick Church and East Orange, with 7 ft. 2 in. and 7 ft. 53 in. cantilevers, result 
consisting each of a long stretch of flat-slab reinforced- panels only slightly oblong. This transverse spacing 
concrete viaduct with station facilities at both the street prevails throughout the tangential section while for the 
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Cross-Sections Expansion Detuil 


FIG. 1—DETAILS OF THE BRICK CHURCH VIADUCT AND STATION, DELAWARE, LACKAWANNA & WESTERN R.R 
Drawing shows plan of station, three typical longitudinal sections including expansion joint, and two typical cross-sections. 





















and track levels. As noted in Engineering News-Record, curved portion at either side the three southerly rows 
March 22, 1923, p. 536, the Brick Church viaduct has its are kept on a continuous line until the near-curb lines 
outer row of columns set back from the face of the (bents 4 and 49) of Harrison and Halsted Sts. are 
viaduct resulting in cantilevers, while the East Orange reached; the constriction is confined to the northerly 
viaduct has fascia columns. Architecturally and struc- panel, the column line being kept parallel to the north 
turally this results in two quite different types of struc- face with an overhang similar to that at the tangent 
ture, a comparison of which is the subject of this article. section. This arrangement obtained except at the stair- 

Brick Church General Details—The Brick Church via- ways and at the elevator shaft of the island platform 
duct is an all-concrete structure 1,085 ft. long from end where of necessity the lines of columns were displaced. 
to end and may be considered as consisting of three parts, Harrison St. at the west end of the viaduct is an im- 
viz:—one at each end of sufficient width only for the portant and much traveled thoroughfare, crossing the 
acommodation of three tracks, and the one (by far the tracks at an angle of about 86 deg. with the tangent to 
largest) in the vicinity of the station proper, providing the express track produced. A line of columns was 
platform facilities for the latter and therefore consider- placed at that angle along the center line of the street 
ably wider than the ends mentioned above. The columns and two 20 ft. clear spans were provided on either side 
are arranged in 52 transverse bents 20 ft. apart c. toc. for driveways, making the column spacing 22 ft. 8 in. 
except at the west end and in four longitudinal rows, c. to c. measured at right angles to the column bents, 
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while the spans adjacent to the driveway on either side 
were made 18 ft. 9 in. centers. Bents 47 to 52 inclusive 
re parallel to the street line. 


For the transverse spacing at this end the southerly 
row of columns was continued to the abutment while on 
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the north platform is made part of this section of the 
viaduct, the expansion joint being located at the head 


of these stairs because of the change in cross-section 


at the end of the platform. 
At Halstead St. the requirements are not quite as 


FIG, 2—SIDE VIEW OF TWO FLAT-SLAB VIADUCTS ON THE LACKAWANNA GRADE ELEVATION 


Upper view shows Brick Church station and viaduct with 
columns set back from the parapet and cantilever slab; 
lower view is the Main Street crossing of the East Orange 


the north side the line of columns was made parallel to 
the north fascia from the point where the third longi- 
udinal row (C) of columns intersects the east curb 
column bent (49). The interior row of columns was 
located centrally between these two. To minimize the 


effect of expansion upon it, the exterior stairway from 


‘ 


station and shows in the foreground the fascia column with 
the arches, which are merely showing arches, and in the 
mid-view the steel skew bridge crossing Main Street. 


severe and driveways of 16 ft. 4 in. clear between curbs 
were found to be satisfactory, so that it was not neces- 
sary to disturb the longitudinal column spacing, of 20 ft. 
centers, prevailing along the main part of the viaduct; 
the transverse column arrangement is similar to that 
at the Harrison St. end with reference to the fascias. 
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Here again the north stairway was made part of the 
end section of the viaduct for the same reason. 

To obviate the necessity of driving to either end of 
the viaduct when desiring to reach some point on the 
other side a double driveway is provided on the line of 
Prospect Place, (bents 18 to 20), adjacent to the station. 

The main portion of the viaduct running for the full 
length of the platforms is divided into three sections 
by +wo expansion joints consisting of a double row of 
columns 6 ft. on centers making two of the sections 
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FIG. 3—REINFORCEMENT OF A TYPICAL FLAT SLAB OF 
THE BRICK CHURCH VIADUCT 


about 250 ft. long and the third about 300 ft. in length. 
The longitudinal column spacing is 20 ft. centers 
throughout this main portion of the viaduct with 3 ft. 
overhangs at the expansion joints. The station is located 
midway between expansion joints, in order that its con- 
nection with the viaduct may be affected by temperature 
stresses as little as possible. 

The columns are circular in cross-section and are 
designed as hooped reinforced columns, both the longi- 
tudinal bars and spiral reinforcement being considered 
as taking the vertical load as well as the concrete in the 
ratio of the moduli of elasticity of the two materials. 
The longitudinal bars extend and are bent into the slab. 
The columns are all supported on spread reinforced- 
concrete footings, the double row of columns at the ex- 
pansion joints being carried on single footings for each 
pair of columns. 





Loadings—The slab is designed to take locomotiy, 


loadings as well as those of the platforms and the can 
column concentrations, the following methods being pur. 


Opy 


sued in figuring the moments due to the engine loading: 

A system of spans from one expansion joint to the 
next is taken as a unit of a continuous structure. The 
train load consists of two E-65 engines followed by a 
uniform load of 6,500 lb. per lin. ft. and was so placed 
as to satisfy the conditions respectively of maximum 


column reactions, maximum negative moments at 


the 


support adjacent to the end and over the interior eo}. 
umns, and also of maximum positive moments at the 


centers of the end and interior spans, 


al 


For the com- 


putation of moments in the transverse direction, a uni- 
form load w was assumed so placed along the line of 
tracks (longitudinally) as to produce maximum moments 
corresponding to those found for the conditions of the 
locomotive concentrations, and the moment from this 
uniform load was equated to that derived for the cop- 
centrations from which resulted the equivalent uniform 
load. This gave the basis for the moments transversely; 
the live-load being spread over 13 ft. and each track 
located on the transverse column system the maximum 
moments for one track, two tracks or three tracks 
loaded was obtained and the maximum used. Moments 
were then found for the dead-load including the canopy 
column concentrations as well as for end column re- 
straint and together with the impact combined to obtain 


maximum conditions. 


The next step was the distribution of these moments 
over the various bands. The maximum positive live-load 
moment longitudinally, was considered spread over 13 ft. 
and resisted by the two half longitudinal bands and 
the two diagonal bands in inverse ratio of the distance 
of the center of each band to the center of loading; the 
resulting moment in the diagonals was increased by 


the ratio of the spans. 


Since the diagonals also resist 


a portion of the moment transversely, one half the 
average of the transverse moments at the edge of each 
panel was considered distributed to the transverse and 


diagonal bands in proportion to their spans. 


When the 


diagonals were of unequal length, the sum of their por- 
tion of the longitudinal and transverse moments was 
distributed between them inversely as the square of the 


diagonal spans. 


distributed and impact added by formula 


The dead-load moments were likewise 
LL’ 
a 4-LL 





The reduction of these moments for the design of 
column capitals and the shortening of span resulting 
therefrom, was based on the coefficients of the Chicago 
Building Code, viz: 0.8 for negative moments, 0.6 for 
positive moments of main bands and 0.4 for positive 


moment of diagonal bands. 


The reinforcing steel] was then selected for each band 
based on a thickness of slab 1 ft. 8 in. with 10 in. addi- 
tional for the drop panels, the required number of bars 
being bent up over the supports and carried into the 
adjacent panels, while temperature steel was provided 
in the upper plane in the longitudinal direction as shown 


in the typical panel, Fig. 3. 


Stairways—One of the interesting features of this 
viaduct is the design of the stairways, already referred 


to, at each end of the westbound platforms. 


Inasmuch 


as the whole structure has cantilever fascias, it was 
necessary to design a cantilever stairway and in order 
to provide sufficient vertical clearance under the soffit of 
the stairs to permit of use as a portion of the driveway, 


it became imperative to make a turn in the stairway, 
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narallel to the street line. This turn in the stairway A novel feature of the design of this viaduct, also 


»roduced complications of two kinds, which resulted, present at the East Orange structure, is the placing of 
ih in sloping the main slab in order to provide suffi- drainage channels under the platforms at their edges 
headroom for pedestrians along the stairway, and and p:tching the slabs slightly in that direction to take 
<econd, in a two-way cantilever slab for the stair plat- care of the water from the tracks, platforms, and also 
form at the turn so as to provide the maximum head- from the canopy roofs, by means of pipes emptying 
room under the slab for the driveway. To make the into the channel. Shallow openings, 4 ft.x 12 in. are 
sidewalk of the street accessible to the space under the provided immediately above the waterproofing and the 
main viaduct there was left an opening under the stair protection coat, at ten-foot intervals, while clean-cut 
stringers sufficiently wide to form a passage. A flight openings, 2 ft.x 2 ft. 8 in. so designed as to permit of 
¢ stairs in each direction from the platform connecting flushing in case of necessity are left every forty feet. 


ient 


the island stairway with that from the north platform The waterproofing which was carried clear across the 
provides access both to the sidewalks of the street and slab and up the sides of the parapets consists of a two- 
the walk under the viaducts. ply membrane of asphalt-saturated “Karnak” cloth laid 


Station Details—The station construction both under in “Karnak” asphalt protected with two j in. thick layers 
the track slab and in front of the viaduct is of rein- of asphalt mastic for the slab, and brick for the para- 
forced concrete up to the elevation of the track platforms pets. The expansion joint is waterproofed in addition 
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Longitudinal Sections 


FIG. 4—EAST ORANGE STATION, DELAWARE, LACKAWANNA & WESTERN GRADE ELEVATION 
Drawing shows plan of track level with under structure shown dotted, typical longitudinal sections and cross-section. 


and is of brick above that line, the molding on the via- with sheet copper and asphaltic cement filled as per 
duct fascia being carried around the station building as detail in Fig. 1 which is the type that has been used on 
the line of demarkation between the concrete and brick- all the viaducts. 
work. Concrete walls under viaduct are brick-faced. The columns, fascias and the faces of the abutments 
For architectural reasons as well as to facilitate are bush-hammered in order to enhance the appear- 
driving in and out of the station there was provided a ance of the structure, as well as to remove surfaces 
large opening at the street fascia of the station building otherwise used for literary purposes by the juveniles. 
requiring the construction of a long-span reinforced- The construction work was carried along in trans- 
concrete girder which supports reinforced-concrete verse sections of three to four bays each from west to 
beams, spanning from the main viaduct slab to this east without any serious delays. The H. F. Curtis Co., 
girder. Pockets were provided in the main slab so that which had the contract for this section of the work, 
these floor-beams would transfer their reactions directly elected to use steel sectional forms for both the viaduct 
to the viaduct columns along the lines of which they and the retaining walls. 
Were placed. To nrevare for subsequent erection of Details of East Orange Structure—The viaduct in 
the canopy columns supported by these beams, openings connection with the East Orange station is 842 ft. long 
as well as anchor bolts were provided, and these occurring and in contrast to that at Brick Church, comprises three 
near the supports of the beams required special pro- different types of construction. The problem presented 
visions for shear in the form of haunches and stirrups itself of harmoniously connecting them architecturally 
closely spaced. as well as structurally. It would not be amiss to state 
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the reason for the variation in type of construction. 

Main St. is the most important thoroughfare in 
East Orange with a double-track trolley line, and 
heavy vehicular traffic requiring wide driveways 26 ft. 
clear between curbs. This, coupled with the facts that 
the center lines of tracks and street form an angle whose 
skew is 65 deg. and the tracks on a curve tend to 
accentuate the skew, results in fascia spans of 70 ft. 
for the inside (concave side) of the curve, and 75 ft. 
for the outside, precluding the use of reinforced con- 
crete for this portion of the structure. The triangular 
section remaining west of this construction is more- 
over not adaptable for column and four-way slab con- 
struction which prevails east of Main St. so that the 
girder and slab type was substituted. 

Due to the presence of the street car line operated 
by the overhead trolley system, a minimum overhead 
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soncrete slab 


Section A-A 


clearance of 14 ft. was required, and to obviate the 
necessity of increasing the grade of the railroad tracks 
at this point due to excessive slab depth a floor Slab 
was designed of 30 in. girder beams varying in spacing 
from 2 ft. to 5 ft. filled solid with concrete, with 3 in. 
protection both top and bottom forming a solid floor 
3 ft. thick, (Fig. 5). The fascia girders were not en- 
cased because of the increased load and because all por- 
tions are accessible to painting. An expansion joint was 
located near the center of the east sidewalk span, both 
the structural steel construction and reinforced-con- 
crete work being cantilevered from the spans beyond. 

The girder beams are supported by three lines of 
piers, 2 ft. 6 in. thick, with arched openings, the ends 
of the piers encasing the structural steel columns which 
support the fascia girders. These piers are carried on 
continuous reinforced-concrete spread footings for the 
full length, requiring an I-beam grillage only at the 
center column which carries the two 75-ft. span girders. 

The triangular section west of the structural steel 
spans consists of a pier 2 ft. thick with arched openings 
symmetrical with those of the other side of the 10-ft. 
sidewalk, surmounted by a reinforced-concrete slab which 
is continued over the rest of the triangular section until 
the abutment is reached, being supported by the fascia 
columns and arched girders as well as a row of columns 
and girders on either side of the stairway. The thick- 
ness of the slab over the sidewalk span is 1 ft. 7 in. 
and the reinforcement is normal to the pier line while 
the slab over the remainder of the area is 2 ft. 7 in. 
thick, the reinforcement being varied for the varying 
spans normal to the line of the stairway. 


FIG. 5—PLAN SHOWING DETAILS OF SKEW STEEL BRIDGE ACROSS MAIN STREET 
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Flat Slab Design—East of Main St. the strictyre 
is a cantilever flat slab supported on 34 hens: ‘a 
columns; bent 34, the end of the triangle, consic+< af 
a single column increasing to a 5-column bent on the 
east row of the expansion joint, bent 28. The Jong. 
tudinal spacing of the bents for this section js 2} fi 
4 in. c. to c. to conform with station requirements, +} 
station occupying practically the whole length. Bent 
26 is located along the center line of Arlington A, 
which forms an angle of about 86 deg. with the cen 
line of express track and the two adjacent bents, 27 and 


25 with a spacing of 18 ft. 63 in. centers parallel to the 
line of 26 provide 13 ft. 10 in. clear roadways. The 
remainder of the bents are placed at right angles with 


the center line of express track and 20 ft. apart c. to ¢. 
except the five in the vicinity of Munn Ave., at the east 
end of the viaduct, which are 18 ft. 6 in. centers. 


bound trach 


Co ~~ Gl. Express track 
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Due to the fact that this viaduct has fascia columns 
there are five longitudinal rows, marked, “A,” “B,” “C,” 
“D” and “E,” for facilities similar to those of Brick 
Church carried by four rows. Since the curvature along 
the track at this viaduct is taken by the eastbound track, 
it is the southerly panels that are made to vary while 
the “B,” “C,” “D” and “E” rows of columns are kept 
parallel and 20 ft. apart c. to c., resulting in square 
panels; the south face and column row “A” are carried 
parallel to the eastbound track and this end spacing 
varies from 17 ft. 5 in. to 11 ft. 3 in. The stairway at 
Munn Ave. beginning at bent 6 reduces the column spac- 
ing for the two northerly rows from 20 ft. to 15 ft. 
centers from this point to the abutment. Fig. 4 shows 
the general plan, the parts under the slab being shown 
dotted, and longitudinal cross-sections. 

The triangular section was complctely isolated by an 
expansion joint transversely at bent 28 and one parallel 
to the street line at the end of the cantilever. The only 
other expansion joint is at bent 17 which is also the 
center between two driveways providing access from 
one side to the other between streets. Like those of the 
Brick Church viaduct the columns are circular and 
hooped except the fascia columns which for architec- 
tural reasons are of a combined section. All the columns 
are supported on independent spread footings. The 
design of the slab is similar to that at Brick Church 
with the difference, however, that the ends were con- 
sidered restrained by means of the fascia columns and 
arches and thus affected the moments transversely 
while the triangular section with its heavy cantilever 
and variation of number of bays presented a variety of 
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conditions of loading to be investigated. The resulting 
moments were treated similarly to those described in 
connection with the Brick Church viaduct and the 
reinforcement selected using similarly al ft. 8 in. thick- 
ness of slab and 10 in. additional at the drop panels. 

Expansion—The difficulty in connection with the de- 
sien of the expansion joints east of Main St. was that 
of determining the direction of the expansion and its 
action on the structural steel section with its longi- 
tudinal girder parallel to the track and transverse floor 
beams normal to the street line, together with the action 
on the triangular reinforced-concrete section. It was 
determined to put one joint transversely at the end of 
the triangle as well as one along the hypotenuse which 
is the junction of the structural steel and concrete 
structures. The detail of the intersection of these two 
joints which now appears simple, with a puzzle until 
solved. The details of this intersection as well as other 
details of this joint are shown in Fig. 6. For architec- 
tural effect the fascia columns at all the expansion joints 
were made single instead of double columns and were 
split as shown also in Fig. 6. This same cause resulted 
in the treatment of the canopy columns and supports 
so that they were carried by one section and cantilevered 
over the other. 

The station itself is of brick with gray terra cotta 
trimmings—Renaissance style. The entrance to the sta- 
tion on Arlington Place being several feet higher in 
elevation than that at Main St., the plaza was set at 
the elevation of the waiting room floor level, so that 
the stairway to the island platform could be reached 
without descending a flight of stairs. Stairs, however, 
provide access to Main St. and Arlington Ave. sidewalks. 

The architectural treatment of the viaduct was a 
problem not only of producing a pleasing structure but 
also of keeping the various portions in harmony while 
treating them in accordance with the material of which 
they were constructed. The design of the portals over 
the sidewalk spans accomplishes this purpose, completely 
separating the two materials yet forming a connection 
between them. To increase the effectiveness of the treat- 
ment the structural steel girders were painted concrete 
color. All the columns are faced with pilasters project- 
ing above the top of the railing and connected with flat 
segmental arches, below the slab. The balustrade be- 
tween the pilasters is of open concrete construction. 
The canopy columns on this viaduct differ from those 
of Brick Church which are of structural steel, in being 
of concrete, and therefore subject to architectural treat- 
ment. Concrete arches are sprung between the canopy 
olumns which were first poured to the springing line of 
the arches and which were provided with steel plates 
embedded and secured with anchor bolts firmly bonded 
into the columns. After the structural steel bracket was 
bolted to the plate above mentioned, and the I-beam 
purlins erected, the concrete canopy roof slab was poured 
together with the arches and the coping which was added 
to enhance the appearance. 

To prepare for future electrification sufficient plat- 
form clearances were provided, for third-rail installa- 
tion, as well as foundations for catenary supports, so 
either emergency would be met. The detail of the 
catenary support for the platform side was so designed 
is not to interfere with pedestrians. 

The expansion joint through the stairs from the island 
Dlat form was treated somewhat differently from that at 
Brick Church. The stairs were cut immediately below 
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the main slab and the stairs and strings below this point 
were cantilevered from the columns at the stair landing. 

Construction— The sequence of construction was 
governed by the necessity of having the Main St. cross- 
ing covered at the earliest possible moment; this por- 
tion of the construction was therefore first completed 
followed by the portion west of this, after which the 
flat slab work east of Main St. was poured, the columns 
of course being poured in advance of the slabs. The 
forms in this structure were of wood, except for the 
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Section A-A 
FIG. 6—DETAILS OF EAST ORANGE VIADUCT 


circular columns, forms for which were of steel. Hyde, 
McFarlin & Burke handled this work. The waterproof- 
ing for this viaduct is similar to that at Brick Church 
with the exception that Hastings asphalt mastic blocks, 
14 in. thick, were substituted for the mastic laid in 
place, resulting in quite a saving of time. 

A comparison of the two types of viaducts is interest- 
ing. The advantages of the cantilever type (Brick 
Church) are economy of construction particularly 
where foundation work is expensive, the simplicity of 
the architectural treatment, greater rapidity of con- 
struction, and the availability of the space under the 
cantilevers for driveway, hence less property damages. 
The advantages of the column fascia type (East Orange) 
are the elimination of the cantilevers, amenability to 
special architectural.treatment, greater freedom in the 
location and design of stairways, the availability of 
greater space under the viaduct for commercial use, and 
better connections with the station construction. 

These viaducts were designed under the direction of 
the writer, with the Main St. crossing under A. E. Deal, 
bridge engineer, and the stations under F. J. Nies, archi- 
tect. O. H. Kellogg is resident engineer and M. H. 
Doughty, division engineer. Both design and construc- 
tion are in final charge of George J. Ray, chief engi- 
neer of the railroad. 
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Analysis of Principles Affecting 
Passenger Station Design 


Abstract of a report submitted by the Committee 
on Yards and Terminals to the annual convention of 
the American Railway Engineering Association held 
in Chicago, March 15-17. 


A COMPREHENSIVE analysis of the principles affect- 
. ing the design of passenger stations deals specially 
with the proper relations between the amount of business 
handled and the size and arrangement of the various station 
facilities. Conclusions presented are given below and the 
accompanying table indicates the relations which should 
exist between business handled and facilities provided in 
passenger stations for main-line traffic. 

1. The through and loop types of stations are superior 
to the stub type from the standpoint of train operation. 

2. The number of station and approach tracks required 
to handle a given traffic depends on type of station, location 
of coach and locomotive facilities, size of station, length of 
station tracks, character of traffic, design of throat and 
method of operation. 

3. For through passenger train operation a stub terminal 
station will accommodate on an average two trains per 
track per hour, and a through terminal station between two 
and three trains per track per hour. 

4. A ratio of from 2.5 to 3 station tracks to one throat 
track should be adequate if the throat is properly designed. 

5. All stations should have a sufficient number of long 
station tracks to accommodate the longest trains. 

6. Station platforms at car-floor level are superior to 
those at the level of top of rail, as the hazard and incon- 
venience resulting from the use of car steps are eliminated 
and the handling of passengers is expedited. However, 
the high platforms interfere with inspection of equipment. 

7. There are many advantages in the use of separate 
platforms for trucking and for passengers, as station opera- 
tion is facilitated and passengers are saved annoyance. 

8. The requirements of through passenger and suburban 
service are so dissimilar that it is desirable to make a com- 
plete separation of the two classes of service. 

9. Ramps are desirable where their use does not in- 
crease the distance traveled to reach a given point, and 
where the gradients are not in excess of 10 per cent. 

10. The principal station facilities, such as information 
booth, ticket office, baggage check counter, parcel check 
room, etc., should be located in proper sequence along the 
line of travel and should be clearly indicated. 

11. A complete separation of inbound and outbound 
traffic, particularly in large stations, is desirable, so that 
there will be no conflict between lines of travel moving 
in opposite directions. 

12. Constructing rentable office space in connection with 
passenger stations offers opportunities for assisting in 
carrying the interest charge resulting from the construc- 
tion of stations. 

13. If the station building is surmounted by an office 
building the entrances to the latter should be independent 
of the station. However, consideration should be given to 
the possible patronage of occupants of the office building. 

14. A passenger concourse is very desirable and is used 
effectively in many stations as an exit passage way, which 
permits arriving passengers to reach the street without 
passing through the station. 

15. The required width of passenger concourse depends 
upon the character and amount of traffic and number of 
entrances and exits from the concourse. 

16. A train concourse is advantageous, as it permits of 
serving one station platform by several train gates or con- 
versely the serving of several platforms from one train 
gate. In stub stations it permits trucking from one plat- 
form to another without entering the passenger concourse. 

17. A width of 20 ft. for a train concourse is adequate 
if it is not used extensively for trucking. 

18. The waiting rooms should be located at one side of 
the line of travel, but near to the passenger concourse and 
adequately equipped with bulletin boards, clocks and other 
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information devices so that passengers will be 
remain in the waiting room. 

19. The practice of installing pay toilets is | 
They are favorably considered where installed a; 
source of a substantial revenue. 

20. Ticket offices should be located adjacent to : 
line of travel, but should be so arranged that p. 
waiting to secure tickets will not interfere with t} 
flow of traffic. 

21. The parcel check rooms should be easily accessj} 
for both inbound and outbound passengers and shov)q ae 
every facility for handling parcels quickly. Where +4, 
amount of business justifies, separate counters «) uu & 
provided for receiving and delivering parcels. ro 

22. The extent of cab facilities depends on th 
the city, character of taxicab service and other means of 
local transportation. In cities where good taxicab dea 
is provided at a reasonable rate an ever-increasing por. 
centage of passengers is using that service as a means of 
reaching and leaving the station. 

23. Concessions have proved profitable in most station. 
and are desirable not only for producing revenue but 
facility which adds to the comfort of the passenger. 

24. The relation which should exist between business 
handled and the size of facilities is subject to variation duc 
to local conditions, class of traffic, type of service rendered. 
outside competition, large variations in estimates of norma 
rush-hour business handled and the varying ideas of what 
constitutes adequate service. 

25. The following table represents under average con. 
ditions the relations which should exist between business 
handled and the size of through passenger (not suburban) 
station facilities: 


RELATIONS BETWEEN BUSINESS HANDLED AND 

PROVIDED AT PASSENGER STATIONS 

Str, ea ee Facility Required for Normal Number of Rust 
Station Facility Unit Hour Passengers Indicated 


2 . Passengers 250 500 750 1000 1500 2000 3000 4000 500, 
a = of main wait- 


©asing 
ire the 


direct 
engers 
© eenera} 


size of 


Cas a 


FACILITIEs 


room... 100sq.ft... 30 53 72 89 12 128 155 178 200 
Seating capacity of 
main waiting 
ae No. of seats 143 213 270 315 400 465 570 665 750 
Area of women’s 
waiting room.. 100 sq.ft. a a iW 14 7 23 29 
Area of men’s wait- 
ingroom....... 100 sq.ft... oS hi-F 8 9 W 14 16 
Total area for wait- 
ing purposes. 100 sq.ft. 55 88 116 137 167 195 238 275 306 
Total seats in wait- 
i No. of seats 190 300 390 470 590 700 880 1050 120( 


ing areas. . 
Total area of lobby, 
concourse and all 


waiting rooms. 100 sq.ft. 80 152 208 256 320 376 472 552 624 

Area of men’s toilet 
rooms. 100 sq.ft. sé. 4.3 3... 15 20 2% 3 

Number of men's 

water closets.... Number... ite: | ee ee ee, 
Number of urinals. Number... > 8&8 Ww 8 15 ym SB DB 
Number of men’s 

lavatories... .. Number.. . S 5.208 > 13 18 22 2% 
Area of women's 

toilet rooms..... 100 sq.ft. 2 £:.§ 6 8 10 13 16 18 
Number of women’s 

water closets... Number... , We 14 17 9 23 27 30 
Number of women's 

lavatories... . Number... 2 es ® 4 = 2 HS 
Area of ticket offices 100 sq.ft. > 2) ee 4 #17 21 26 
Number of ticket 

windows........ Number... ee 2 O28 So; sh 2 8 
Number of _ tele- 

phone booths.... Number... a ye Tee. 06 25 OS 
Area of telegraph 

facilities...... Sq.ft.. 100 130 150 170 210 230 280 310 330 
Total area of dining 

and lunch rooms 100sq.-ft. 9 14 19 24 34 43 63 83 102 


Total number of 
seats in dining 
and lunch rooms 

Area of kitchen. . 


Number. . 34 53 72 93 #129 173 249 327 407 
100 sq.ft. 7 a ae 14 20 26 38 50 (62 


Area of news stand Sq.ft... 115 185 240 290 380 450 565 695 820 
Number of barber 
chairs. . Number Pe ae 4 4 5 6 7 8 
Number of Pieces of Baggage Handled MPaily 
Pieces 250 500 750 1000 1500 000 3000 4000 5000 
Area of baggage 
SOGTs eo cs0ces 100 sq.ft. 20 33 45 60 87 112 166 219 272 
Baggage room tail- 
board frontage.. _Lin.ft. 38 62 79 95 125 150 194 230 263 
Number of Parcels Handled Daily 
Pieces 250 500 750 1000 1500 2000 
Area of parcel 
checkroom..... 100s8q.ft.. es. 8 10 14 18 


Number of Pieces of Hand-B: Handled Daily 
Pieces 250 500 750 1000 1500 2000 3000 


100 sq.ft os 8 8 10 8612 16 


Area of hand-bag- 
gage facilities 
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Pocket Strain Gage Gives Stresses 
in Concrete Roads 


Instrument Slightly Larger Than a Fountain Pen 
Gives Well Co-ordinated Results 
in Field Tests 


By A. T. GOLDBECK 
f Division of Tests, Bureau of Public Roads, Washington, D. C. 

HEN the modulus of elasticity of the concrete is 

known the strain or deformation of the top or 
bottom surface of the slab is a direct indication of 
the stress produced. Hitherto it has been almost im- 
possible to measure these deformations under moving 
loads because there have been no instruments suitable 
for the purpose. 

A strain gage for the measurement of deformations 
in the top fibers of a concrete road surface must occupy 
very little space. It must be capable of being installed 
beneath the concrete surface so that the motor truck 
wheel may run directly over the position of installation. 
It must be very sensitive to extremeely small changes 
in length; it must be self-recording; and finally, it 
must be capable of recording, accurately, deformations 
which take place very rapidly. With these thoughts in 
mind the graphic strain gage illustrated by Fig. 1 was 
developed. A study of Fig. 1 shows that this instru- 
ment consists primarily of a simple bell-crank lever 
attached to the frame of the instrument by means of 
a thin steel ribbon which serves as a knife edge and 
also as a spring. The end of the short arm of the 
bell-crank lever bears against a movable plunger. The 
long arm of the bell-crank lever is sharpened to a point 
which rests upon a smoked glass plate held by a spring 
clip to the frame of the instrument. A small movement 
of the plunger is multiplied approximately 75 times on 
the smoked glass record. 

This instrument is used for stress determinations in 
concrete roads in the following manner: By means of a 
star drill, a recess about 6 in. long and ? in. in cross- 
section is cut in the top surface of the road. Small 
brass plates, having countersunk holes, are set in plaster 
of paris at the ends of this recess. The strain gage 
is placed in the recess, the movable plunger bearing 
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FIG. 1—STRAIN GAGE FOR FIELD TESTS OF 
CONCRETE ROADS 
Gage set in 8x$x¥ in. slot in pavement top gives records 
rom which stresses due to truck load can be determined. 
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against one plate and the adjustable screw of the in- 
strument fitting into the conical hole in the other plate. 
Adjustment is made until the needie is approximately 
in the center of the smoked glass plate. This plate 
is then slid along to that the needle scratches a short 
base line on the record. A sheet of steel, not more 
than zs in. in thickness, is then laid on the road surface 
over the instrument and a motor truck is run over the 
instrument, if desired, or in any other position on the 
road. If a number of runs are to be made the same 
smoked glass record may be used for recording approxi- 
mately ten runs. This is accomplished simply by sliding 
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FIG. 2—TYPICAL RECORDS FROM STRAIN GAGE 


Records show longitudinal stress on top of 6-in. plain slab 
6 in. from side under 5-ton Packard truck. 


o— 


the plate a small amount to change the position of the 
record. 

The record thus obtained consists of a short line, part 
of which lies on one side of the base line, indicating 
tension, and part on the other side, indicating the 
maximum compression which was produced by the test 
run. The smoked glass plate is then removed from the 
instrument and is dipped into a very thin solution of 
copal varnish or of collodion, after which it may be 
handled without destroying the record. The record is 
properly marked and is later examined under a micro- 
scope to determine the length of lines recorded. These 
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FIG. 3—CO-ORDINATION OF TENSION AND COMPRESSION 


lines are directlty indicative of the stress produced in 
the concrete. In Fig. 2 there are shown typical records. 

The ordinates above the horizontal base lines for the 
different runs indicate compression in the top fiber. 
The instruments were placed 6 in. from the side of 
the road in a longitudinal direction and were located 
with respect to a transverse joint as indicated by the 
dimensions given. The dotted ordinates below the base 
lines indicate tension in the top fibers. The high 
stresses in compression in the top fibers correspond 
to high stresses in tension in the bottom fibers. This 
is very well illustrated in Fig. 3 which shows tests made 
with two instruments, one installed at the top of the 
road, the other at the bottom. It will be seen here that 
approximately the same stress in tension is produced 
at the bottom of the slab as compression in the top 
of the slab with the neutral axis lying in the center. 

Referring again to Fig. 2 there are shown some rec- 
ords in which the motor truck ran over a § x 4-in. strip 
of wood. The impact thus resulting immediately under 
the wheel is considerable. Referring to run No. 8 in 
which impact was produced by the rear wheel striking 
the road surface 2 ft. from one corner of the slab, there 
is shown to be high compression produced in the top 
fibers immediately under a wheel and therefore high 
tension in the bottom fibers. It is thus illustrated that 
even when the wheel is placed quite close to the corner 
of a slab high tension may be produced on the bottom 
rather than on the top of the slab. No doubt under 
favorable conditions the reverse condition of stress may 
result. 

The one outstanding feature of the investigations 
thus far made is the fact that at the edge of the slab 
the highest stress in tension is apt to occur immediately 
under the wheel on the bottom of the slab, and at the 
corner of the slab high tension may also be produced in 
the top fibers. 

From recent investigations on fatigue it would seem 
that if the fiber stress produced by loading exceeds 
approximately 50 per cent of the modulus of rupture 
of concrete, not very many applications of such high 
loads can be made without causing cracking of the 
concrete. On the other hand, if the loads applied pro- 
duce a stress in the top or bottom fibers less than 50 
per cent of the modulus of rupture of the concrete those 
loads may be applied a very large number of times 
without producing cracking. The fiber deformations 
measure the fiber stresses when the modulus of elas- 
ticity of the concrete is known, and if we wish to 
determine whether or not any particular concrete road 
is being over-stressed by heavy trucks this can readily 
be done by taking stress measurements such as I have 
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described and the ac: 
procedure would req 
a few hours. 

It has been sugge 
that by such measuren ey}. 
highway department d is 
termine quite accurate!) whe) 
to impose seasonal res’ ic - 
on heavy loads and whey to 
withdraw such restrictions, |; 
would seem that every high. 
way department should kno 
what factor of safety their 
concrete roads have under 
their legal limit of loading, and with the means now 
developed this information can be obtained with com. 
parative ease. 
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Coatings That Prevent End Checks 
When Drying Lumber 


OOD dries more rapidly from the end grain tha 

from the side grain, and is apt to check and split 
during seasoning unless end drying is retarded by some 
means. For this reason it is advisable to use a water. 
resistant end coating on wood during air seasoning o; 
kiln drying, especially on woods which are difficult to 
dry and on short kiln samples. The Forest Products 
Laboratory, Madison, Wis., gives the following pre- 
cautions: 


Either the cold or the hot coatings can be used effectively 
for drying temperatures up to 140 deg. F. Temperature; 
much above this cause blistering in the cold coatings but 
make the hot coating plastic enough to form new surfaces 
as fast as the old ones break. For this reason the hot coat- 
ings are apt to be more effective than the cold coatings for 
temperatures from 140 up to 170 deg., where they liquefy to 
such an extent that they run off. No coating has been 
found which is entirely satisfactory for temperatures above 
170 deg. Cold coatings are perhaps somewhat better than 
hot coatings for temperatures above 170 deg. and for use 
on kiln samples when the temperatures are high enough to 
cause the loss of part of a hot coating. 

Cold coatings to be effective should have about the con- 
sistency of heavy syrup. The amount of filler required 
ranges from two to four parts by weight to one of the 
vehicle. Cold coatings used at the Forest Products Lab- 
oratory have been found effective about in the following 
order, the most effective being placed first: Hardened gloss 
oil and air-slacked lime with the oil evaporated to the 
consistency of thin syrup before adding the lime (very 
cheap); chinawood oil and barytes (cheap); linseed oi! and 
white lead, very heavy (moderate cost); linseed oil and red 
lead, very heavy (moderate cost); high-grade spar varnish 
and barytes (expensive). 

The hot dips are effective in the following order: 213-deg 
coal-tar pitch (cheap); 254-deg. coal-tar pitch (cheap); rosin 
and lampblack, 100 parts of rosin to 7 parts of lampblack 
(moderate cost). 

Some asphalts are highly moisture-resistant, but they are 
hard to apply because of the high temperatures required to 
make them plastic. Paraffine has proved satisfactory as an 
end coating for stock during air seasoning, but cannot be 
used in the kiln because of its low melting-point. 

Excessive shrinkage of the wood and rough handling often 
cause the end coatings to chip or shear off, and a fresh 
application of the coating must be made. : 

To reduce end-drying sufficiently there must be a thick 
coating over the entire end surface. When hot dips are 
used, the wood should be dipped half an inch into the 
liquid. 
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Spread-Base Caissons in Boston 
Bank Foundation 


Backfill Around Small Shaft Over Working 
Chamber Acts as Load to Assist 
Sinking of Caissons 


DEPARTURE from conventional methods of foun- 
A dation construction has been made in the founda- 
tions of the First National Bank building, Milk and 
Devonshire Sts., Boston. 

This building is shaped like a blunt wedge, 107 to 
160 ft. wide and 260 ft. long, will have ten stories above 
the street and two below, and will have its lowest base- 
ment floor 33 to 49 ft. below the curb. The borings 
taken show hardpan at a grade varying from El. —35 
to —37, or from 55 to 57 ft. below the curb. This 
hardpan is glacial till, composed of hard packed sand 
and boulder clay, and is overlain by a layer of fine 
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FIG. 1—CAISSON PLAN, FIRST NATIONAL BANK 


Total number of caissons 104; depth from curb to hardpan about 55 ft., 
of which 8 to 10 ft. goes through fine, wet sand. 


sand varying from 8 to 10 ft. in thickness, above which 
is blue clay. The hardpan was at such a reasonable 
depth below the lower basement of the bank that it 
seemed wise to carry the foundation of so important a 
structure to thiS material. 

It was found that the sand stratum was under a con- 
siderable hydraulic head, and could not be penetrated by 
open methods below El. —25 without loss of ground, 
which would be likely to do serious damage, as the sur- 
rounding heavy buildings rest on the clay above the 
sand, 

Under these conditions a combination of open well 
and pneumatic methods was applied by means of a spe- 
cial caisson system devised by the Charles R. Gow Co., 
the foundation contractors. This system, for which pat- 
ents are pending, represents a development by this firm 
o! its ordinary method of sinking open caissons, result- 
ing in the use of precast concrete caissons with working 
chamber larger than the superimposed shaft, a construc- 
tor by which earth loading is used in sinking in place 
of external loading and the air leakage minimized. A 
_ section of one of these caissors is shown in 

ig. 2 
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In building such a caisson a starting pit is dug and 
sheeted the size and depth of the spread base. In the 
pit is cast the reinforced-concrete working chamber, 
which has no steel cutting edge. Over the working 
chamber is built a hollow concrete shaft, which forms 
the passage through which the soil is removed and 
which, when filled with concrete, becomes the pedestal 
for the steel column of the building. 

While it was generally assumed that a load upwards 
of 8 tons per square foot on the hardpan was safe, in 
view of the lack of actual data it was considered impor- 
tant to definitely establish its bearing value. The first 
caissons were therefore designed on a basis of 5 tons 
per square foot, to give an extra margin of safety, and 
when sunk to the hardpan were utilized for making 
tests. The hardpan at this level is under a considerable 
hydraulic head, and while the material is very hard 
under normal conditions it readily softens under an un- 
balanced head. This was proven by the first two tests, 


Shaft? ss 
crcular 6 OD 


Working chamber 
(/0"-4" square 


Typical Caisson 
Vertical Section 


FIG. 2—TYPICAL CAISSON 
(VERTICAL SECTION) 


which were made on unconfined bottom areas with the 
air pressure removed and relatively little water on the 
area being tested. Both of these tests developed serious 
settlement, as expected, the unbalanced head softening 
the hardpan so that it bore no resemblance to the hard, 
unyielding material which in compressed air could be 
flaked off only with difficulty by the use of a sharp 
miner’s pick. 

A third test was then made on a steel plate with its 
edges under a concrete seal 3 ft. thick, poured under 
compressed air. After this concrete had set and the 
air pressure and lock were removed, the caisson was 
immediately filled with water to approximately the nor- 
mal hydraulic head, and a very satisfactory test was 
made, which proved that the soil was capable of 
supporting 8 tons per square foot without excessive 
settlement. However, in view of the importance of the 
structure and its intimate relation to surrounding build- 
ings, a more conservative loading seemed warranted. 
Therefore, a unit soil load of 5 tons per square foot for 
the exterior and 53 tons per square foot for the interior 
caissons was established as the basis of design. 

This loading required caisson bases of varying sizes, 
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ranging from 6x 6 ft. up to 10x31 ft. In all there are 
104 caissons. 

In preparing to sink the caisson, after the starting 
pit is excavated and the bell-base cast therein, a short 
section of shaft is constructed before further excavation 
is started. When this is properly set and the inside 
forms stripped, excavation is started from within, a 
portion of the excavated material being carried away 
and the rest deposited on the bell as it sinks, to increase 
the weight and as backfill. The weight of the caisson 
and the backfill is sufficient for sinking. According to 
Col. Gow of the contracting firm, with this form of 


At this point two steel diaphragm lockheads 
and bricked in the shaft, thus forming an air |; 
the balance of the excavation is carried on vy) 
pressure, varying from 10 to 18 lb. per squar: 
Muck is taken out in heavy canvas bags instead 
buckets as before, as these bags are more easi! 
in the confined space within the lock. 

The caissons under air are lowered by momentarily 
reducing the pressure and thus utilizing what might 
be called air hammer in addition to the weight 9; 
the caisson and backfill to force the drop. The 


Cals- 


sons are at all times kept on line by bracing the shafts 


FIG. 3—FOUNDATION SITE AT START OF CAISSON WORK, FIRST NATIONAL BANK, BOSTON 


caisson the deeper it sinks the easier it goes, due to the 
increasing load and the practically constant friction of 
the bell sides. As excavation proceeds, additional 


FIG. 4—BAGS OF EARTH READY FOR HOISTING FROM 
WORKING CHAMBER 


lengths of shaft are added as required; this process is 
continued until the condition of the bottom becomes 
hazardous. 


against the sides of the starting pit and undercutting 
rapidly at points which show a tendency to lag. 

When hardpan is thus reached all the overlying mate- 
rial is cleared and reasonably leveled. A concrete seal 
of proper thickness is placed, and allowed to set 24 hr. 
under pressure, at a temperature of about 80 deg. F. 
When this has been done, the lockheads are removed and 
the balance of the caisson is concreted. To date prac- 
tically all the caissons for half the building are com- 
plete and the method has worked out very satisfactorily. 

The methods applied on this work were in fact a de- 
velopment from the open caisson system known as the 
“Gow caisson pile” originally designed by Col. Gow for 
underpinning buildings along the Washington St. sub- 
way, in Boston. It consists of excavating in the open 
with the aid of telescoping steel cylinders driven down 
one inside the other as excavation proceeds, until the 
desired stratum is reached, and then constructing the 
footing by belling out from this shaft—with or without 
the use of sheeting, dependent on the material in which 
the belling is done—in somewhat the same manner as 
employed in the Chicago well system. 

The First National Bank employed Stone & Webster 
as general contractors, for whom the Charles R. Gow 
Co., New England agents of the Raymond Concrete Pile 
Co., devised the methods and are the foundation sub- 
contractors. York & Sawyer are the architects for the 
bank and H. G. Balcom is their consulting engineer. 
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Records of Walking Dredge Work in Delta Land Drainage 


Best Results Shown in Dry Digging—Wet Weather Causes Trouble—Delays Classified—Comparison 
Made With Floating Dredges—Combined Plant Superior 
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By ALBERT S. FRY 
Morgan Engineering Co., Memphis, Tenn. 






ALKING dredges were used to excavate approxi- There was also a man in charge of each machine. 
WY cotaly 3,000,000 cu.yd. of earth in constructing In building Machine 6, as a result of experience with 
113 miles of drainage channels in the Black Bayou and Machines 1 and 2, the distance between shoes was in- 
Murphy Bayou drainage districts in Washington creased because the first two machines had difficulty 
County, Mississippi. Comparison of these machines in doing satisfactory work on the maximum size of 
with floating dredges and records of output and par- ditch where top width and width between shoes are 
ticularly of delays make this work of special interest to the same. 
drainage engineers and contractors. Progress and Output—All three machines maintained 

Material and Equipment—The soil ranged from a_ good rates of progress after they were once in opera- 
sandy loam to a stiff wax gumbo. The greatest width tion, considering the conditions under which they had to 
which the machines could span was about 30 ft., which work. Machine 1 completed its contract on Nov. 21, 
limited the maximum base width to 12 ft. with the side 
slopes fixed at 1 on 1 and with depths ranging up to 8 ft. 
Excavated material for the greater part of the work 
was deposited on both sides of the channel leaving a 
berm 10 ft. wide between the margin of the excavation 
and the toe of the spoil bank as shown in Fig. 1. Open- 
ings for drainage into the new channels were left at 
intervals of approximately 500 ft. On part of the work, 
the “walkers” were used to make a pilot cut down the 
line of a ditch too large for the machine to excavate 
full size, and in this case all of the spoil was thrown on 
one side of the channel, leaving the other side free to 
receive the balance of the excavation which was done by 
a floating dredge. These machines are known as cross- 
walking dredges. 

Each machine consisted principally of a wooden deck 
wide enough to straddle the excavation and strong 
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2 
enough to support the machinery, the load from the | 
deck being carried through a large wooden truss, Fig. 2, 
on each side to four wooden shoes at the corners. These FIG. 1—DITCH DUG BY WALKING DREDGE 
shoes support the machine while it is working. Midway oes dredge form well packed berms on each side of 
between each pair of side shoes is a similar shoe which ( 
is arranged on a sliding mechanism and does not move 1920, Machine 2 on Dec. 27, 1920, and Machine 6 about 
with the machine. Sept. 15, 1921. Table I shows the total work done by 
When ready to walk, the machine is raised so that its each machine together with the average monthly prog- | 
weight is resting pivoted on the center shoes and is re- ress. In this table, 25 days are deducted from the total 
: moved from the corner shoes. The entire machine then time Machine 6 was on the job for time that it was 
slides forward and the weight is again brought ontothe digging on another job. The progress of the three 
corner shoes. The center shoes are returned to position machines is shown graphically in Fig. 4. 
and the machine is ready to walk again or to con- The best individual record was made by Machine No. 2 i 
tinue excavation. Each machine had a boom 42 ft. excavating five miles of new channel in five weeks, about 
long and a bucket rated at 14 cu.yd. The bucket is a 125,000 cu.yd. which is a monthly rate of 100,000 cu.yd. 





shovel or pan, the general shape of which is shown by This record was made under most favorable conditions . 14 
Fig. 3 and which excavates about double its rated capac- for a machine of this type straightaway digging in dry 
ity by reason of its shape and the method of digging. ground. The channel excavated had a bottom width 
The distance between the inside of the shoes was about of 6 ft. for the upper two miles, 8 ft. for the next two 
30 ft. for machines 1 and 2, the Black Bayou District miles, and 10 ft. for the fifth mile. The depth of exca- 
dredges, and 32 ft. for Machine 6, the Murphy Bayou vation averaged about 8 ft. and the maximum depth 
District dredge. for a short distance was 10.2 ft. Following this record, 
Each machine was operated by oil engines. The the machine slowed up, but in the succeeding three 
crew consisted of four men: a shovelman of consider- weeks such a rate was maintained that during the first 
able experience to operate the levers which control the eight weeks of operation 166,000 cu.yd. of earth were 
hoist and backing lines with which the digging is done; moved at a monthly rate of 83,000 cu.yd. During this 
4 craneman to control the swinging and dumping move-__ time, 6.6 miles were excavated, 3.3 miles per month. 
ments; an engineer to run the engines and look after Machine 6 exhibited the second best monthly record 
the machinery, and an oiler. In addition, a teamster by excavating 89,600 cu.yd. in March, 1921. Four miles 
Was required to haul fuel and supplies, and a dynamite cf channels were dug, the bottom widths ranging from 
man to blast stumps from the path of the excavator. 6 to 12 ft. and the depths from 7 to 9 ft.’ In September, 
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1920, this machine excavated 87,300 cu.yd. from a ditch 
with a bottom width of 12 ft. nearly equalling its best 
record. 

Machine 1 made no monthly record that approaches 
either that of Machine 2 or Machine 6; it did, however, 
perform more consistently over the length of its contract 
than the other machines. Its best record was set for 
the first five months of 1919 when 273,600 cu.yd. were 


excavated at a monthly rate of 54,700 cu.yd., about 2, 


miles of new channel being excavated per month. 

Delays Recorded—A record was kept by the resident} 
engineer of the time lost by each machine whenever this 
time was as much as a day. The progress chart Fig. 4 
shows the durations of and reasons for the principal de- 
lays, but the scale is such that delays of less than about 
7 days cannot be shown. On each job there were, of 
course, many delays of a few days which are not ap- 
parent on the chart. 

The delays recorded were of four general classes: 
(1) Walking the machine across country from a com- 





FIG, 2—SIDE TRUSSES CARRY LOAD TO CORNER SHOES 


pleted ditch to the beginning of excavation on another 
ditch; (2) soft condition of the ground and high water 
in the ditches; (3) repairs to the dredge or its ma- 
chinery; and (4) scarcity of labor and epidemic sick- 
ness of the crew forcing a shutdown. The percentage 
of total time, counting from the date each machine 
began excavation, consumed by delays is shown for each 
dredge by Table II. 

It will be observed that each machine lost nearly 
the same per cent of time in moving from one piece of 
work to the next. The layout of the ditch systems was 
such that the distance between the end of work on one 
ditch and the beginning of work on the next was usually 
from 1 to 2 miles. This distance was ordinarily walked 
and the machine was digging again in from 8 to 8 days. 
In a few instances, however, considerably more time was 
lost. For example, Machine No. 6 lost 25 days in walk- 
ing between the heads of two ditches only about 14 miles 
apart, the boggy nature of the ground near the upper 
end of one of the ditches making it almost impossible 
for the machine to go through. 

Soft or wet ground is probably the greatest drawback 
that walking machines have in excavating ditches in the 
kind of country found in the Mississippi delta. Wher 
the ground is dry and firm, a walking dredge can movi 
along at a rapid rate but when the ditch location run: 
through especially low boggy ground or follows a bayou 
the great weight makes operation very difficult and 
uncertain and results in miring. After rains, the soil 
on the berms becomes soft and slippery. At such time, 


eee, 
NEWS-RECORD Vol. 90, No, 13 





a 
the machines had considerable difficulty in w. rking ay 
several times were unable to keep their footing i 
slipped into the ditch. Excessive rainfall which a: 
duced high stages of water in the low bottom lands ana 
in the ditches made working practically impossi}\ ne 
it was necessary to suspend work until the waters had 
gone down. Machines 1 and 2 were delayed only a fey 


days by high water as they were favored by unusually 
dry weather during the greater part of the time they 
were at work and the time lost by these two machines 
for the second cause of delays represents almost entirely 
delays from having to go through boggy ground 0. 
bayous or from slipping into the ditch. 

Repairs occupied from 9.3 to 12.9 per cent of the tota] 
operating time. The repairs necessary were such as 
might be expected in the operation of the machines oy 
the kind of work performed. 

Machines 1 and 2 began work in the early part oj 
1918, at which time labor was scarce owing to the war, 
However, no great amount of time was lost from this 
cause. Common labor to clear the right-of-way ahead 
of the machines was scarce and was also inefficient and 
on occasions, the dredges were delayed for short intervals 
waiting for right-of-way to be cleared ahead of th 
machine. The first influenza epidemic attacked prac- 
tically all the men in the crew of Machine 1, and 11 days 
were lost on that account. Machine 6 lost practically no 
time from lack of labor, the only occasion being a fey 
days for the crews to celebrate on holidays. 

Comparison With Floating Dredges—The chief ad- 
vantage of walking dredges lies in the fact that the 
upper ends of drainage systems can be dug to the size 
required to fit into a balanced drainage plan. In the 
past, in the South, the floating dredge has been the 
chief means used for digging the upper end or lateral 
canals as well as the larger outlet canals of a drainage 
system. This has been because the floating dipper 
dredge has been the cheapest known method of excavat- 
ing earth channels and it has been cheaper heretofore 
to pay for the volume of excavation in the minimum 
sized ditch that can be dug by a small floating dredge 
than it has been to excavate a smaller ditch by some 
other means. 

The weight and amount of machinery on the smallest 
dipper dredges in use are such as to require a width of 
hull which necessitates digging a ditch about 12 or 14 ft. 
on the bottom with side slopes of 1 to 1 or 4 to 1 in order 


or 


TABLE I—PROGRESS SUMMARY OF WALKING DREDGE WORK 


Machine Total Exc. Total Miles Total Months Aver. Per Mont 
No. Cu.Yd. Exe On Job Cu.Yd Miles 
| 867,700 32.8 19 45,600 17 
2 1,114,100 41.6 22.2 50,290 1.9 
6 1,092,000 39.8 23.6 46,300 17 


to permit the passage of the hull. From a hydrauli 
standpoint, a ditch of this size is not required for the 
upper few miles of each lateral ditch in an economically 
planned drainage system for flat lands. The construction 
of such ditches by floating dredges to over-size dimensions 
has resulted in the unbalancing of many drainage sys- 
tems by funnelling the runoff from excessive rains down 
these upper ends of canals to the detriment of the lands 
farther down stream where the limits of economic 
drainage have permitted the construction of channels 
which are only large enough to take care of the amount 
of water required by the hydraulic basis of design and 
which are not of sufficient size to carry off, without over 
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FIG. 3—FRONT VIEW OF WALKING DREDGE 


Dipper shaped‘and operating like a scoop has considerable 
overload capacity. 


flowing, the amount in excess of the hydraulic require- 
ments which comes down from the upper canals, Fur- 
thermore, a floating dredge must be large enough to dig 
the channels which lie between and connect the upper 


NEWS-RECORD 581 


end of one channel, then walk across country a mile or 
more if necessary to the upper end of another channel 
and thus progressively excavate the upper ends of the 
ditches. 

This ability of the walking dredge to travel across 
country from one ditch to another also permits of dif- 
ferent design of a drainage system than where floating 
equipment is used. In the latter case, the canal system 
must be so laid out that the .ditches in any job to be 
done by one machine form a connected system which the 
machine can dig by floating its way around on all of the 
work. Where a walking dredge can be used, the de- 
signer is free to lay out a ditch system without the 
necessity of the ditches connecting. This may be of 
decided advantage in certain cases. For example, Fig. 
5 shows a rearrangement of some of the channels in the 
Murphy Bayou District that was made after it was 
found that a walking dredge was to be used for part of 
the work. At the time the drainage system was de- 
signed, it was not known what type of machinery would 
be used for construction and consequently the design 
was made so that floating equipment could be used. After 
the contract was let for the work to be done by walking 
machines the 
































































nds of the canal system and furnish outlets for these ditches shown in $ 
upper ends. The size of the connecting channels is the sketch were ; & 
usually determined by hydraulic requirements and a_ relocated. About $3 & 
dredge large enough to dig these channels is of such 1,500 ft.of Ditch oe R 
size that it must excavate the upper ends of the laterais 9 were omitted SER » 
oversize. just below the af be 

The walking dredge offers a solution to this difficulty junction with St Re 10 « 
and by its use on the upper ends of lateral canals, a per- Ditch 10, and Be uf é 
fectly balanced drainage system can be constructed. Ditch 10-A was 2B 24 i 
Ordinarily the absolute cost is Re SEP 3 
not increased for it is quite ° ¥ “PE ‘ 7 &s 
usual in walking dredge excava- $ a8 $f BS = 
tion to pay for the volume of % he ge 3 
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payment for ditches with a bot- 3 " ae <8 3 
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actual widths constructed were 2 
6, 8, 10, and 12 ft. depending on 
the hydraulic capacity required. 

Another virtue of the walking 
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water. There are probably few 
drainage districts where con- 
struction has not been seriously 
delayed by the lack of sufficient water to float the hulls of 
dipper dredges. In the Black Bayou District, the walk- 
ing machines were making steady progress while floating 
dredges were forced to lie idle for several months because 
the time when the latter were ready to start work was 
during one of the driest periods ever known in central 
Mississippi, 

One other advantage of the walking dredge is its 
flexibility in moving from one ditch to another. A 
floating dredge must dig a connected system of drains 
as floating is the only means of transportation which 
the dredge has without the dredge being torn down and 
rebuilt. The walking dredge can dig a disvonnected 
system of ditches and can dig a few miles on the upper 





FIG. 4—PROGRESS CHART OF DREDGE OPERATIONS 
Delays noted are summarized according to four principal causes in Table IT. 


added to furnish a new outlet for the upper part of 
Ditch 9 and for Ditch 10. This change made possible a 
better drainage unit in so far as Ditches 9 and 10 were 
concerned, and also relieved the main outlet for the dis- 
trict from taking care of the drainage from these 
ditches. It also permitted the raising of the grade line 
and the decrease in size of the lower end of Ditch 9, 
which made possible a desirable re-location not feasible 
under the original layout. The net result was a better 
design and a saving in cost. 

There are many drainage units that do not require 
the construction of ditches larger than a walking dredge 
can dig and where this is true, the system can ordinarily 
be completed sooner with this type of machine. It is 
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582 ENGINEERING 
also possible to partially excavate outlets down channels 
where the finished width is greater than the machine can 
dig, the excavated spoil all being deposited on one bank 
and the channel ultimately being excavated to full size 
by a floating dredge or other excavator, placing the bal- 
ance of the material on the opposite bank. This plan 
of operation sometimes serves to furnish a partial outlet 
for a drainage unit at an earlier time than would be 
possible if it were necessary to wait for the work to be 
done by a floating excavator. This was done in the 
Black Bayou District when a walker made a pilot cut on 


grade raised 
in'\ redesigr? 


FIG. 5—REDESIGN OF DRAINAGE UNIT 


Use of walking dredges capable of traveling overland mad 
it possible to reduce size and to omit connecting ditches 


a large outlet canal to provide a partial outlet for a 
system of ditches dug by the walker and which other- 
wise would have had no outlet until a floating dredge 
could have excavated the whole channel several months 
later. In a large drainage district a combination of 
walking and floating excavators will provide drainage 
and complete the work quicker than will floating equip- 
ment alone. 

Naturally the walking dredge has its drawbacks. 
Most troublesome of all is the leaving of short dams 
across a ditch for the machine to walk upon when re 
quired to cross the ditch. For example, the dredge may 
have excavated a lateral ditch for a few miles down to 
the junction of this lateral with its outlet canal, the lat- 
ter having been already dug by a floating dredge or 
other excavator. The walker will then leave a dam 
across the lateral, usually about 40 or 50 ft. long, but 
sometimes even longer, to walk upon in leaving the 
ditch. 

Dams were left in some cases at curves in the ditches 
because of the inability of the machine to make a short 
turn and cut the ditch around the curve. When heavy 
rains fill the new excavation behind the walker, the 
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difficulties of excavating from under water coupled y 
the advantages of working in a dry or almost « 

are such that the machine will leave a short dam 9; 
earth to hold back the water and will start new excayg. 
tion on the downstream face of the dam. In th 

of the whole job, these short dams accumulate 

ber. Before final acceptance, it is necessary to remoys 
all of these dams by means of dynamite, teams, ang 
scrapers, or men and shovels. The dredge itself cannot 
go back over the work because it is not equipped with 
backing machinery. On one ditch plugs were left a} 
intervals of about every quarter of a mile, the plugs 
being removed later on by a floating dredge following 
down the ditch from another part of the work. 

There is nothing difficult in the actual removal of 
such dams of earth but it is one of those little things 
on a big drainage job that the resident engineer usually 
finds it hard to have done. These dams represent small 
pieces of work scattered over a big area and are usually 
fairly inaccessible so that the contractor needs consid. 
erable urging to remove them. 

The operation of walking dredges is also hindered to 
a certain extent by the fact that the machines can only 
travel forward. It is absolutely necessary to complete 
the work the first time over or finish it by other means. 

Walking dredges are greatly handicapped when forced 
to work in boggy ground or bayous or to work after 
heavy rains which soften the top soil and make the foot- 
ing slippery and insecure. The machines are very 
heavy and mire down badly in soft ground. The record 
of progress and delays previously discussed brings out 
this fact very clearly. In some cases in soft ground logs 
and poles were laid on the berms to make better foot- 
ing for the shoes. This practice proved objectionable, 
however, because the logs and poles would fall into the 
ditch. The performance of the machines in digging 
ditches in bayous and very low boggy ground demon- 
strates that these machines are not well adapted to 
working under such conditions, although short sections 
of such ditches can be excavated as parts of contracts, 
the major part of which consists of work to which the 
machine is better suited. 

The great weight of the machines on the berms some- 
times tends to produce caving of the banks where the 
ground is soft or unstable. Slippery berms, even on 
ground otherwise solid, after rains are also likely to 
cause a machine to slide into the ditch. Extricating the 
machine is a difficult and costly task and delays the 


TABLE II—SUMMARY OF MAJOR DELAYS 
-Total Days Lost Per 

Mach. Mach. Mach. Mach. Mach 

No. 1 No.2 No.6 No.1! No 


Moving dredge. .... 34 48 5.9 7 

Ground soft or wet ; 44 106 
| 

| 

7 


Cent ol Tot 
Time I OS 


Mach 
No. 6 


7.9 


2 
| 
> 
7 
Q 
9 


Repairs. ... 60 87 1 
22 13 


Totals... 160 254 2 3 


Labor scarcity and sickness 


6 


work. One of the machines in the Black Bayou District 
partially overcame this disadvantage by removing with 
the shovel the wet slushy material from the surface of 
the berms before moving forward, scraping off in this 
way just enough earth to get down to a solid footing. 

High water in the excavated channel usually forces 
a shutdown until the water recedes. Some work was 
done by all three machines with the ditch filled or nearly 
filled with water but the water was a handicap and 
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progress Was slow. As mentioned before, the method of 
jeaving dams in a ditch to hold back the water was re- 
sorted to in such cases. The walking machine prefers 
‘ust enough water in the ditch to make the dipper shed 
ell. 

The Black Bayou dredges were built to span a top 
width of about 30 ft. and the Murphy Bayou machine 
about 32 ft. In certain cases, where the bottom width 
was 12 ft. and the cut was more than 8 or 9 ft. the ma- 
chines were unable to span the full top width of ditch. 
In such instances, shoe tracks were cut down on either 
side of the ditch to such a depth as would reduce the 
width to be spanned to the distance between shoes. This 
inability to span the ditch made it necessary to cut 
down sometimes 3 or 4 ft. into the berms. Where this 
was done, the actual width of unexcavated berms was 
necessarily reduced. The practice of benching down 
into the slopes of the ditch was not especially desirable 
but was the only way that the work could be done by the 
machine. This kind of construction also made necessary 
the excavation of considerable yardage in excess of that 
required which necessarily tended to delay progress, 
increase the cost to the contractor, and make larger 
spoil banks than would result from the actual ditch 
prism itself. Constant vigilance was required by the 
resident engineers and inspectors to prevent the ma- 
chine operators from cutting the top width too narrow 
where the width was nearly the same as that of the ma- 
chine span. 

A point that may be mentioned as affecting the rela- 
tive cost of work done by a floating dredge or a walk- 
ing dredge is that the clearing ahead of the latter within 
the top width of the channel is more costly because the 
stumps must be blasted out. The enormous strength of 
the floating dredge enables stumps of huge dimensions 
to be lifted or nosed out of the channel section with 
little or no blasting required. 

The work was carried out under the supervision of 
the Morgan Engineering Co., Memphis, Tenn., under the 
direction of Ned H. Sayford, vice-president. E. C. Wild 
was resident engineer on the Black Bayou District and 
T. P. Anderson was resident engineer on the Murphy 
Bayou District. The contractor for all the work was 
the J. B. Arpin Dredging Co. of Grand Rapids, Wis. 


Results of Water Waste Survey in Detroit 


A three-year pitometer survey of water waste in 
Detroit, Mich., resulted in a saving of 22.5 m.g.d. or 
24 gal. per capita. Of this, 9.5 m.g.d. was underground 
main leakage, 3.4 m.g.d. unmetered fixture leakage and 
9.6 m.g.d. metered fixture leakage. These figures are 
given in the latest annual report of George H. Fenkell, 
superintendent and general manager. He states, with 
reference to the extent to which metering reduced house 
waste, that while universal metering has not entirely 
eliminated house waste it has helped to reduce it con- 
siderably. Metering reduced the quantity used for 
sprinkling, for cooling in summer and for preventing 
freezing in winter but it had not materially reduced the 
Waste through defective and leaking fixtures. Of 33,906 
services investigated for leaking plumbing fixtures 50 
per cent were found wasting through leaking toilets, 
taps, ete. Upon notice of defective fixtures owners of 
unmetered services in most cases were found 10 days 
later to have had repairs made. The yearly saving un- 
covered by the survey netted $204,000. 
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A. A. E. Helps to Expose “ Chief 
Draftsman Dobe” 


Interests Advertising Clubs in Unfair Advertising 
Which Is Vigorously Condemned by 
Vigilance Committee 


OR a number of years advertisements similar to the 
following have been appearing in different papers 
throughout the country. 
MEN WANTED to become draftsmen 
—Salary $250 to $300 monthly when 
competent. Chief draftsman will 
train you at your home, also furnish 
FREE all tools. Training given 
until in position at above salary. 
Address Chief Draftsman Dobe, 1951 
Lawrence, Div. 75, Chicago. 


In 1918 members of the American Association of En- 
gineers became concerned about this advertising. and 
began to urge the Association to cleanse advertising of 
misleading statements concerning educational qualifi- 
cations and salaries of engineers. 

In the fall of 1921 resolutions passed by the Phila- 
delphia Chapter and a letter from Robert W. Shelmire 
came before the National Executive Committee, which 
pledged the association to do all in its power to stop 
such misleading advertising and directed that in such 
endeavors the assistance be enlisted of the Associated 
Advertising Clubs of the World and the United States 
Post Office. A committee of the Chicago Chapter con- 
sisting of W. A. Artingstall, chairman, Paul Hansen, 
and Robert W. Shelmire, was appointed to collect data 
for the assistance of the National Vigilance Committee. 
Since then the Association has been active in its efforts 
to get action in the case but has not been successful 
until last month when the National Vigilance Commit- 
tee of the Associated Advertising Clubs of the World 
issued as its Bulletin No. 48 the following: 


“Chief Draftsman Dobe” purports to be an experienced 
employer of draftsmen for a large and well-known firm 
of engineers. He offers to train personally (by corre- 
spondence) candidate student draftsmen. 

Advertising extensively in magazines, “Chief Draftsman 
Dobe” tells an interesting story. 

By assembling various statements taken from the Dobe 
copy and follow-up literature, it is found that a 15-year- 
old boy with ability to read, write, use figures and follow 
instructions, can study under Dobe for the equivalent of 
three to six weeks of solid eight-hour days, and then be 
prepared to earn, and in fact, is guaranteed a salary of 
$250 to $300 a month with $450 on the side at home. 

A magnificent set of drafting tools are advertised “Free” 
as an inducement to prospective students. However, the 
approximate sum of $65.00 is charged for the course and 
must be paid before the “free tools” belong to the student. 

Investigation of the truth of the claims that positions 
paying $250 to $300 per month will be available to Dobe 
graduates, shows that not one of a number of engineering 
contractors will retain a draftsman in a permanent posi- 
tion paying $250 a month without years of experience. 

The “Chief Draftsman Dobe” copy is exceedingly mis- 
leading. Young men expecting exceptional results are dis- 
illusioned because of the exaggerated promises made. The 
so-called “Free Offer” is used in direct violation of the 
recommendations of this committee inasmuch as the “Offer” 
cannot be acquired without the expenditure of money. 

The confidence of the public and the reputations of the 
advertising and engineering professions are ridiculed and 
belittled by advertising of the “Chief Draftsman Dobe” type. 
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A Study of Office-Building 
Live-Loads 


Weighings of Occupancies in Equitable Building 
Show Average Loadings Ranging From 
1 to 87 Pounds Per Square Foot 


With an introduction by Ira H. Woolson, Chairman, 
Building Code Committee, Department of Commerce 


The following article, based upon a study made 
by C. T. Coley, manager of the Equitable Building, 
New York City, describes a survey made of existing 
floor load conditions in that building, the most com- 
plete study of its kind of which I have knowledge. 
The work was undertaken at the request of the Build- 
ing Code Committee of the U. S. Department of 
Commerce. The efficient thoroughness with which 
this work was done is plainly evident. 

The committee has received numerous requests to 
standardize building code requirements for allowable 
floor loads in all ordinary occupancies. Existing re- 
quirements are widely variant, even in cities near 
each other. These variations result-in annoyance and 
confusion to architects and engineers, and, so far as 
such requirements are unduly severe, they waste ma- 
terial and uselessly increase building costs. The 
committee desires to comply with these requests, and 
to this end is endeavoring to secure all possible infor- 
mation of actual floor load analyses or calculations 
upon every kind of occupancy, except that for private 
dwellings, which is of minor importance and has 
already been treated in an earlier report. 

Very little is found in print upon the subject. A 
search of the libraries of Congress and of the United 
Engineering Societies revealed practically nothing 
upon the weight of ordinary commercial or industrial 
occupancy, except some excellent studies of office 
occupancies made by C. H. Blackall, of Boston, and 
an extensive analysis of loading due to motor truck 
storage, by E. L. Verveer, Engineering News-Record, 
Feb. 9, 1922, p. 238). The weight of human beings 
in congested and freely moving masses has also been 
quite well determined by Prof. L. J. Johnson in this 
country and Prof. W. C. Kernot in Australia. Prof. 
C. J. Tilden (Transactions, American Society of 
Civil Engineers, 1913), also made rather extensive 
studies of the impulse effect of moving masses of 
people in sitting, rising, and rapid movement from 
one position to another, as on bridges or boats. 

Doubtless many investigations of floor loading have 
been made for private purposes in various classes 
of occupancy, and if copies of these could be obtained 
for Secretary Hoover’s Committee they would be of 
real service in its work. Office building loadings are 
now fairly well covered, though additional infor- 
mation would be helpful. We are greatly in need of 
data on loadings in schools, churches, hotels, assembly 
halls, theatres, hospitals, workshops, factories, print- 
ing) establishments, machine shops, public garages, 
etc. If a person has any floor load studies and has 
not the opportunity to have the work duplicated, but 
would be willing to loan the material to the com- 
mittee, it would be very gladly received and promptly 
returned after being summarized. It is also hoped 
that this appeal may stimulate others to make similar 
surveys in some of the above name occupancies for 
the aid of the committee. IRA H. WoOLSON. 

New York, Feb. 28. 


URING the latter part of 1922, a detailed investiga- 

tion was made of live-loads on several floors of the 
Equitable Building, New York City. This structure is 
well known as perhaps the largest office building in the 
world, and the varied nature of its occupancy made 
observations possible which should be useful in the 
design of future office buildings and proper regulation 
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of those already in use. The study was instiy: 
the Department of Commerce Building Code Com: 
which is investigating the possibilities of pyres: 
economy in structural design, and the object 
to determine the maximum, minimum and avera; 
loads existing in actual office practice; the nature , 
distribution of such loads; and the relations which they 
should bear to the assumptions for design of floor ¢|a} 
floor beams and columns as governed by prevyailiy 
building code practice. With this in mind it was , 
essary to determine the actual weights of office fy. 
niture and merchandise, also its location with referenn 
to partitions and floor beams. In order to cover a wide 
range of usual office building occupancies, three flooys 
were selected, representing light, medium and heayy 
classes of occupancy, and the entire area of these three 
floors was surveyed. Several other offices on various 
floors, representing’ what appeared to be unusually 
heavy occupancy, also were investigated. The whole 
survey covered over 200 rooms. 

The investigation was planned and supervised by C. T. 
Coley, M. E., manager of the building. A force of five 
men equipped with platform scales and field book spent 
several days weighing and tabulating every article of 
furniture within the areas mentioned. Sketches were 
prepared for each office, showing the location and 
weights of all articles of furniture, so that the distribu- 
tion of loads could be quite closely determined. Figs. 
1, 2 and 3 are typical examples of these sketches. 

General Results — Following is a brief tabulation 
showing the outstanding features of the report on this 
study; Fig. 4 also summarizes the observations 
graphically. It will be noted that little difference exists 
in the average loading of the floor selected as th 
heaviest in the building and that which appeared at first 
glance the lightest. 


MAXIMUM, MINIMUM AND AVERAGE LIVE-LOADS 
IN EQUITABLE BUILDING 


No. of Maximum Minimum Average 
Offices Lb. Sq.Ft. Lb. 8q.Ft. Lb SqFt 
Light oceupaney floor (20th) 67 55.4 87 10 26 
Medium oceupancy floor (37th) 64 30.73 3.27 10 67 
Heavy occupancy floor (11th) 62 33.84 5.00 13 % 
Total and average 193 1 ¢ 
Selected heavy occupancies 


throughout building 14 78.3 21.4 424 


The weights given do not include the radiators, which 
averaged 200 lb. each, with two to each bay, located 
under the windows. These would add approximately 
1 lb. per square ft. for all exterior bays. 

The weight of the partitions was not included in 
the calculations. These in general are 3-in. hollow tile 
plastered each side, and a careful weighing of one which 
was being removed showed a weight of 30 lb, per square 
foot, or approximately 350 lb. per running foot. 

The weight of occupants has been taken at 150 Ib. per 
person, which figure is probably too high, as a consider- 
able portion of such occupants is females, whose average 
weight probably would not exceed 120 lb. 

Discussion of Results—The careful sketches of load 
arrangement make it possible to throw some light on the 
prevailing method of assuming uniformly distributed 
live loads as a basis for floor design, and help to indicate 
what relation such assumptions should bear to actual 
total loads. Examination of bays for which the live 
‘oad was more than 25 lb. per square foot shows wide 
variation in the distribution of such loads. The larger 
proportion was found, as might be expected, within 
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, zone approximately 3 ft. wide around the walls, the 
remainder being distributed variously in the centers 
of the rooms. In one or two cases, however, the 
major proportion of all the load was situated away from 
the walls and this condition must be provided for by 
designers. There is also the probability that prac- 
tically all furniture may be collected in the oe 
portion of a floor area when occupants are moving, < 
when painting or cleaning is in progress. The debeehinn 
show that the heavier loads, such as library shelves and 
double filing cabinets, are likely to be located away from 
walls and partitions, obviously for ease of access. 
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FIGS. 1 TO 3—TYPICAL OFFICES 
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cases with contents weighed much more, but these 
weights were distributed over such a large area that 
they could not be regarded as concentrated. Of 35 safes 
and safe cabinets, 22 weighed less than 1,000 Ib.; 5 be- 
tween 1,000 and 2,000 Ilb.; 2 each weighed 2,200 lb. and 
2,360 Ib.; one each weighed 2,800 Ib., 3,000 Ib., 3,500 Ib. 
and 4,250 lb. This seems to indicate that if care in reg- 
ulation of occupancies were exercised, considerable 
economies might be possible in providing for concen- 
trated loads. To what extent such regulation is prac- 
tical is a matter for deliberation. 

As would naturally be expected, the live-loads were 
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Fig. |—File Room of Bonding Company Pig. 2 —File Room of Electric Company Fig. 3—-Office of Electric Company 
Summary of Loads. Summary of Loads Summary of Loads. 

Lbs. : Lbs Lbs 
. loor covering, linoleums ; 630 Floor covering, linoleum 675 Floor covering, linoleum 488 
2.178 Filedrawers, 101b 21,780 47 File cabinets, 3001b 14,100 3 Flat topdesks @ 400Ib. a Ai 1,200 
Racks forsame 4,300 2 Tables @ 150and 1001' 250 8 Chairs, 3swivel @ 35)b.,5arm @ 25]b. 230 
2 Card cabinets, 100 and 300\b. . 400 1 Desk 200 2 Bookcases @ 4401» 880 
6 Card cabinets, I 9 oe prada 300 1 Stand 25 4 Filecases @ 273 |b 1,092 
| Flat top desk ; 200 | Watercooler 90 2 Stands @ 25 lb 50 

7 Steel file cabinets, 340lb...-..... 2,380 2 Chairs @ 35lb 70 1 Hat tree @ 18 Ib., cuspidors and 
7 Steel file cabinets, 200]b. . , 1,400 3 Persons @ 1501b 450 baskets, 30 Ib 48 
5 Wooden file cabinets, ane Ib. oer 1,250 -—— 7 Persons @ 150b.. ; ; 1,050 
> Step ladders, 50lb.. 250 Total 15,860 1 Watercooler....... 90 

—~ Total floor area, 450 sq ft. —_ 

re = 32,890 Load per sq.ft., 35. 21b Total..... 5,128 


Fotel Sete seam, 420 sq.ft. 
oad per sq.ft., 78.31b 


Among the heaviest occupancies found is the stack 
room of a large law library. The entire floor area is 
covered with rows of steel stacks placed back to back 
with 32-in. aisles between rows, and extending from 
floor to ceiling, the story height being 11 ft. 7 in. 
There is a main aisle 4 ft. wide crossing the middle of 
the room at right angles to the stack rows. The total 
weight was taken as found and consisted of the fol- 
lowing: 


Lb. 

256 shelves of books, 73%. ary Sebi Gik od tutip is we te ewan <e alee’ 41,700 
l4empey medida SNUB (i, cls cc ccdssaccusccsaasen eee Cu 2,850 

Books on floor ae ete tae ia a : beh 500 
7 ladders es Mueveitacscers ee ; — 4 100 
2persons, 150Ib......... Toi Tah e we ee wea ‘ 4 300 
Total a 45,450 


\rea, 588 square feet: 
Load per square foot, 77. 3 Ib. 


it is evident that if the possibility of all shelves being 
filled should be considered, the average loading would 
be increased to 87 Ib. per square foot. 

Safes—Examination of all the floor sketches shows 
but eight articles of furniture (safes) over 2,000 Ib. in 
weight. A number of sectional filing cases and book- 


Total floors = "325 8q. ft. 
Load per sq. {. -5lb. 





found lighter next the outside walls. Single-row filing 
cases, cabinets, safes, bookcases and bins are usually 
located against blank interior walls. Whether by acci- 
dent or otherwise, the heavier loads were not found 
where partitions cut up the floor space into small rooms, 
indicating that allowance may not be necessary for both 
removable partitions and heavy floor loads. 

Combination of Loadings — Several instances were 
found where two adjacent floor bays supported average 
loads of 25 lb. or more, but in no case were two adjacent 
bays in excess of an average of 40 lb. per square foot. 

There are but two or three instances in the floor plans 
discussed where three offices or store rooms meet at the 
same column and it is probable that this condition will 
be found but rarely in buildings designed for a suffi- 
ciency of light and ventilation. In view of this and of 
the surprisingly light average floor loads discovered, it 
becomes an interesting question whether in a building 
of this type further reductions in loads assumed for 
column design could be made with safety. The build- 
ing was designed for a live load of 100 lb. per square 
foot on the first floor and 75 lb. on all others. 
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Cincinnati Weighings—A less exhaustive but never- 
theless interesting investigation of office floor loading 
was recently made for the committee by Capt. M. W. 
McIntyre, manager of the Union Central Life Insurance 
Co. building, Cincinnati. This study included several 
large sections of different stories devoted to clerical and 
filing purposes. Each individual piece of furniture was 
not weighed, but the average weight of representative 
articles was carefully ascertained and this result applied 
to furnishings of four floors. 

All files, desks, etc., were considered as being 100 per 
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45-5 
50-5 


FIG. 1—FREQUENCY OF FLOOR LOADS, EQUITABLE BLDG. 
cent full or furnished with all necessary accessories. 


Following are the results of Capt. McIntyre’s investi- 
gations: 


Weight of 
Area, No. Pieces Total Furniture 
Square of Weight Per Sq.Ft. 
Feet Furniture Lb. Lb. 
Section A...... : 10,339 635 104,478 10.05 
Section B + 9,303 637 27,085 2.91 
SectionC.... 7,348 273 36, 306 4.92 
Section D........ 10,339 702 121,388 11.74 
Average 9,332 561.5 72,314 7.405 


Weight of employees, computed at the rate of 150 lb. 
each, added from 0.9 to 1.75 Ib. per square foot of 
floor area. Seven individual offices similarly surveyed 
showed an average weight of furniture of 7.66 Ib. per 
square foot. This building incidentally was designed 
to carry a live load of 100 !b. per square foot on base- 
ment and first floor, 75 lb. on stairways and corridors, 
and 50 Ib. on other floors. 

Insurance Office—The committee has investigated 
the live loads in a reference room of a New York in- 
surance company, equipped with heavy steel filing cases 
for large Sanborn insurance map books. This was 
considered to represent unusually heavy occupancy. The 
cases were placed back to back and occupied a floor 
space approximately 5 ft. x 22 ft. and were 55 in. high. 
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It was found that the case with its aisles 
occupied a space of 247 sq.ft. and weighed \ 
tents 10,620 lb. Observation showed it liah 
by no more than 12 men simultaneously. The ‘.:.) load 
thus occasioned amounted to 50.3 Ib. per square foo} 

Boston Studies—C. H. Blackall, a prominen: a), hi- 
tect of Boston, Mass., and Arthur G. Everett, of the 
Boston Building Department, published in the 4),;. 
can Architect and Building News for April 15, 1399 
the results of their investigation of three pr minent 
office buildings of that city. The buildings were ey. 


ACCEss 


N Con- 


tO use 


amined very carefully and copious notes taken of room 
dimensions, occupancy and details of contents. Average 
weights were assumed, based on averages for the 


various articles of furniture. The human occupancy 
was taken as the greatest known to have occurred iy 
each of the offices investigated. The nature of occy. 
pancy was sufficiently diverse to be representative. Fo). 
lowing is a résumé of the results obtained: 


Total Weigh 

No. of Total Area, Weight, Per Sq.Ft 
Building Offices Sq.Ft. Lb. Lb. 
Rogers Bldg......... , a 18,127 294,984 Tb. 16.8 
Ames Bldg......... 70 32,151 544,419 Ib. 15.6 
Adams Bldg.......... 99 26,183 425,109 Ib. 16.7 
NG Sco as cidas onbdeawes ankes bold dR eGabe ese ere 163 


The ten heaviest loadings in each building averaged 
25.9, 29.8 and 29.0 lb. per square foot respectively. The 
highest load found was 40.2 lb. per square foot. In 
only 12.4 per cent of the offices was the floor load in 
excess of 25 Ib. per square foot, and in only 26 per cent 
did it exceed 20 lb. 

Mr. Blackall recently conducted a similar investiga- 
tion of live-loads in the Little Building, Boston, which is 
reported in the American Architect and Architectural 
Review, Jan. 3, 1923. Sixty-four offices were surveyed, 
the results indicating live-loads even less than those 
discovered in his earlier investigations. The maximum 
floor load was 14.7 Ib. per square foot, and but four 
offices had loadings over 10 Ib. per square foot. The 
minimum loading discovered was 1.3 Ib. 

A full interpretation of the data described discloses 
many significant facts which space does not permit of 
presenting here. A detailed report on floor loads in 
office buildings and other occupancies will be prepared 
by the committee as soon as sufficient information is 
obtained, and recommendations for minimum floor load 
requirements will be made. 

Mr. Blackall’s data of 1893 were the only important 
source of information on this subject until the investi- 
gations recently completed. A few isolated observa- 
tions on school floor loads have been published, and the 
Building Code Committee has been able to obtain from 
private sources some additional information on other 
occupancies. The total is lamentably small, however, 
and all who can and are willing to supply reliable in- 
formation of this sort are strongly urged to report it 
to the committee’s office at the Department of Com- 
merce, Washington. 





Cost of Seal Coat on Wood Block 


Through error the cost: of placing a bituminous seal 
coat on wood block paving as described by James 
McElroy in Engineering News-Record, March 22, 1923, 
p. 531, was given as 76c. per square yard. The figure 
should be 7.6c. About 13,000 sq.yd. were sealed at 
this cost. 
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Ten-Year Test Shows Pavement 
Wear and Repair 


Traffic Tonnage of Street Increases Threefold— 
Areas Repaired from 3 to 150 Per Cent— 
Openings Affect Condition 


By R. A. MACGREGOR 


Assistant Engineer, Department of Public Works, 
Manhattan Borough, New York City 

NUMBER of sections of test pavements were laid 
Acz Second Ave., from Houston St. to 23rd St., 
Borough of Manhattan, New York City, in 1912 and 
1913. Sheet asphalt, both manufactured and rock, 
asphalt blocks of manufactured and rock asphalt, 
Medina sandstone, wood blocks and granite blocks were 
all represented. 

Generally, the length of each kind of pavement was 
two blocks with one or two intersections, though the 
variations of a kind were less than a block in some 
cases. Second Ave. was chosen as the traffic was prac- 
tically uniform over the length repaved; also, the 
amount of traffic was heavy enough, both in amount and 


Kind of 
Pavement 1913 
Asphal. Block 0.1 
3rd St. to 4th St Medina Cubes aan 
3rd St. to 4th St., west side Medina Cubes na 
ird St. to 4th St., east side Durax Laid 


Houston St. to 3rd St 


ird St. to 4th St., west side Asphalt Conc. Laid 
4th St. to 5th St Medina Large 

4th St. to 5th St... White Oak BI. Laid 
Sth St. to 7th St. Short-Leaf Pine 0 
7th St. to 9th St Sh. Asph. Open 0 
Hh St. to IIthSt R. Asph. Bl. 0 
Ith St. to 13thsSt Sh. Asph. Close 0 
13th St. to 15th St. Long Leaf Pine 0.1 
15th St. to 17th St. Asph. Bl. 13.0 
i7thSt . 19th St. Short-Leaf Pine 0.5 
1%h St. to 21st St. Rock Sh. Asph. 16.3 
2Ist to 23rd St Gran. BI. 1.8 


| 
| 


| 


in individual truck weights, to give results in a reason- 
able time. 

Traffic Conditions—In 1911 the traffic varied from 59 
tons per foot of width to 91 tons, an average of 72 tons, 
with about 90 per cent of it on iron tires. In 1916 the 
traffic was from 144 to 188 tons per foot of width with 
an average of 167 tons and about 59 per cent on iron 
tires. Since 1916 no traffic count has been made on 
these particular blocks, but a count on this avenue 
farther north shows an increase in tonnage of 29 per 
cent, making a probable average today of about 220 tons 
per foot width per day of 10 hours. All these traffic 
counts were made from 8 a.m. to 6 p.m. 

A double-track street railway extends the full length 
and this area was paved with asphalt or with the same 
kind of pavement as the side road. The number of 
tons per foot width is calculated on the full width of the 
roadway, viz., 60 ft., but owing to the comparatively 
light street car traffic, this does not materially affect 
the weight per foot of width. However, considering 
standing vehicles and street cars, the traffic lane next 
to car tracks probably carries 50 per cent more than 
the average. 

Kinds of Pavement—The first three blocks were laid 
with asphalt blocks; then two blocks of Medina sand- 
stone, 34-in. cubes and 5-in. deep blocks; two blocks of 
short-leaf pine; two blocks of sheet asphalt, open 
binder; two blocks of rock asphalt blocks; two blocks of 
asphalt, close binder; two blocks of long-leaf pine; two 
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block of asphalt blocks; two blocks of short-leaf pine; 
two blocks of rock asphalt sheet, and two blocks of 
granite, with portland cement joints. 

The asphalt blocks of manufactured asphalt were 
made and laid in compliance with the standard specifica- 
tions of 1911, which permitted considerable variation in 
grading of aggregate and in penetration, etc., of the 
asphaltic cement. Actually over 12 or 13 different 
variations of penetration and ductility of asphaltic 
cement were used, but without any outstanding im- 
provement over the blocks laid prior to this test. 

The rock asphalt blocks were specified to be of mate- 
rial from the mines at Ragusa, Sicily, as was the rock 
sheet asphalt. The rock asphalt blocks and the rock 
sheet asphalt were only 2} in. thick, while the ordinary 
asphalt blocks and sheet asphalt were 3 in. thick. 

The wood blocks were of long-leaf and short-leaf pine, 
both kinds treated with three kinds of oil, heavy and 
light creosote oil and water gas tar and with 16 lb. and 
20 Ib. of oil per cubic foot, making 12 variations in 
all. A small area in one intersection was laid with 
Australian tallow wood, a hard wood much like white 
oak. It was untreated, but had a color like very old 


TABLE SHOWING PERCENTAGE OF AREA REPAIRED ON SECOND AVE. TEST PAVEMENTS 


1914 1915 1916 1917 1918 1919 1920 1921 Total 
1.7 $.7 3.1 28.2 23.8 12.2 24.9 1.0 8110.7 
9.2 6.6 es és oes 
, : 9.2 10.2 3.8 41.9 58.6 tia 141.7 
Dee. 1915 0 0 2.7 0 5.4 0 8.1 
Oct. 1921 ‘4 0 
6.6 3.0 4.7 4.7 25.8 5.2 6.5 2.4 58 9 
1922 ve 
0 0 0 0 0.8 0 0 0.1 0.9 
0 6.0 4.0 4.4 96 1.2 2.4 7.6 35.2 
3.0 9.0 18.4 37.3 15.6 23.0 31.5 11.4 149.2 
0.1 4.0 0.4 2.3 4.5 0.4 3.4 ce 17.6 
0 0 0 0.1 0.2 0 0.6 2.0 3.0 
6.0 19.0 17.3 35.7 29.1 5.0 32.5 6.6 164.2 
0 0 0.4 0 0.5 0.2 0.3 1.5 3.4 
15.2 16.0 20.9 29.8 12.9 (Entirely resurfaced in 111.1 to 
| 1919 
0 8.0 0.7 0 0 0 0 0 10.5 


| 


white oak. The blocks were about the same size as the 
pine blocks, and have been entirely replaced. 

The granite section was laid with standard blocks 5 
in. deep on a l-in. sand cushion. The joints were filled 
with a portland cement grout. 

The 1915 annual report shows the condition of the 
various pavements in December, 1915, three years after 
completion. 

In the spring of 1921 a careful examination of the 
wood block pavements was made by the writer and some 
other paving engineers. These engineers found no 
material difference in the kinds of wood, except that the 
long-leaf pine showed slightly less wear than the short- 
leaf pine and that the water gas treated block showed 
up at least as well as any and perhaps a little better 
than the other oils. The location of the various oils 
and treatments was not known to these engineers until 
after inspection. 

_An examination was made in October, 1922, by the 
writer and the following notes were made: 

Asphalt Block (Houston St. to 38rd St.)—The surface is 
in fair condition, though wavy. Deformation of blocks is 
common. One measured 11 in. wide and 12 in. long, many 
7 in. wide and 12 in. long. The original size was 5 in. wide 
and 12 in. long. Courses are bowed from 18 to 20 in. in 
10 ft. This deformation proves, in the writer’s opinion, the 
want of uniformity in the blocks, though the method of man- 
ufacture would seem to insure it. 

Durazx (3rd St. to 4th St.) —This shows some wear at the 
joints in the intersection of 3rd St. under the cross traffic, 
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but the rest of the area shows practically no wear, the blocks 
are smooth and the joint filler flush with the surface. 

(A new pavement of white oak blocks laid 1922, from 
4th St. to 5th St.) 

Short-Leaf Wood Blocks (5th St. to 7th St.)—The sur- 
face is practically perfect; 6 or 7 blocks were found in the 
light oil section, showing decay in one end for 1 to 2 in. 

Sheet Asphalt—Open Binder (7th St. to 9th St.)—Sur- 
face is very wavy all over; waves short and about 3 in. 
deep; general condition is fair. 

Rock Asphalt Blocks (9th St. to 11th St.) —No joints can 
be seen and entire surface must have been covered with 
sheet asphalt patches. 

Sheet Asphalt—Close Binder (11th St. to 13th St.)—The 
surface is much better than the open binder area, with 
about one-third as many waves and these 4 in. or less in 
depth. 

Long-Leaf Pine Blocks (13th St. to 15th St.)—The sur- 
face is practically perfect; no decayed blocks were found. 

Asphalt Blocks (15th St. to 17th St.)—The surface is 
very wavy; courses are bowed 24 to 3 ft. in 10 ft., with 
hollows 1 to 14 in. in depth. ; 

Short-Leaf Pine Blocks (17 St. to 19th St.) —The surface 
is practically perfect; no decayed blocks were found. 

Rock Sheet Asphalt (19th St. to 21st St.) —This has been 
entirely resurfaced by the burner method. 

Granite Blocks with Cement Grout (21st fo 23rd St.)— 
The cement joints are all about 3 in. below the surface and 
about one-fifth of the area has been repoured with asphalt 
filler. The blocks have worn smooth and the surface is very 
good. 


The accompanying table gives the percentage of 
repair on each test area. 

These test pavements prove the wonderful wearing 
qualities of wood blocks if the pavement is not damaged 
and weakened by cuts. About 5 per cent of the areas 
between 5th St. and 7th St. and between 13th St. 
and 15th St. was disturbed by cuts and about 10 per 
cent between 17th St. and 19th St. 

While the rock asphalt pavements in this test have 
given poor results, many other rock asphalt pavements 
throughout the borough have given excellent wear, most 
of them having been laid between 1897 and 1900. 

The comparison of close and open binder is decidedly 
in favor of the close binder, repairs being just half 
and the surface now much better. 

Conditions on this street have been such as to give 
practical uniformity throughout as to cuts and traffic 
and these test pavements afford a good object lesson. 





Municipal Leagues and the Engineer 


After 10 years’ existence the membership of the 
League of Minnesota Municipalities has grown to 200, 
with full-time officials and field agents working jointly 
with the Municipal Reference Bureau. It supports a 
magazine and has 16 committees on civic problems. 
What the league does for the engineer was stated by 
Carlos W. del Plaine recently before the Minnesota 
Surveyors and Engineers Society: 


Wherever a municipality is an active member of the 
league, there the work of the engineer is made easier. The 
reason for this is that no city or village can be an active 
member of the league without realizing the necessity of 
efficiency in government. And no municipal government 
is efficient unless it has a competent engineer supervising 
the work done. The league gives engineering advice to its 
members but does not do any engineering work whatsoever. 
Instead it urges that competent engineers be employed 
and emphasizes the fact that real economy is effected when 
good engineers are employed at reasonable prices rather 
than any kind of an engineer merely because he is low- 


priced. 
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Refuse Incinerators Advised for City 
of Boston 
BANDONMENT of garbage reduction at | 


soston 

Mass., and the building of eight inctnerstors 4 

the type being promoted by the Balmer Cor; ation 
New York City, together with the substitution of the 
contract system of garbage and refuse collect joy for 
the 60 per cent of the material now being collected py 
the city direct, are the chief recommendations of . 
report recently made to the city authorities by Colonel 


George A. Johnson, consulting engineer, New York 
City. It is assumed that Coleman Brothers Co., the 
present contractors for garbage disposal by reduction, 
would willingly terminate the contract piecemeal as th: 
proposed incinerators were completed. Utilization of 
heat from the incinerators for the production of electric 
current for sale by the city is proposed in the report, 
The incinerators would be similar to those at Mon. 
tevideo, Uruguay, and the plant contracted for recently 
by the City of Charlestown, W. Va. , 

Colonel Johnson’s summary of estimates for his plan, 
slightly rearranged but with no change otherwise, js 
given in the accompanying table. It will be noted that 
by assuming a heavy decrease in the cost of collection 
and a considerable revenue from heat and clinker 
utilization, and by assuming also that the present con- 
tractor would cancel the unexpired portion of his 
ten-year contract in force July 1, 1922, Colonel Johnson 
figures a “potential annual saving” of $543,506 by 
means of the changes which he proposes, or about one- 
third of the total present annual cost of garbage, ashes 
and refuse disposal. 

Colonel Johnson’s report, without the numerous and 
voluminous appendixes, is printed in the Boston City 
Record for March 38. 








ESTIMATED POSSIBLE SAVINGS ON GARBAGE, ASHES AND 
REFUSE COLLECTION AT BOSTON, MASS., AS GIVEN 
IN REPORT BY COL. GEORGE A. JOHNSON 
Total combined refuse, 482,147 tons annually, of which the 
garbage amounts to 78,609 tons; ashes, 371,278 tons; rubbish, 
32,260 tons. 
Total cost of collection and transport to destructor sta- 
tions of 482,147 tons of combined refuse........... 
Annual saving over present collection costs............ 
Total cost of building and completely equipping the eight 
destructor stations, having a total daily rated capac- 
ity of 1,950 tons, or 711,750 tons annually, which is 
48 per cent in excess of the total present annual pro- 
Guction Of combined Tehume. ....ccccccecccscucvers 
Annual cost of operation and maintenance of the eight 
destructor stations, including a 10 per cent fixed 
charge on the capital investment to cover interest, 
depreciation and sinking fund...............cee08 
Total cost of building auxiliary power development 
peants at [6 of the 8] stations. ....o'cscccaccccncecs 
Annual cost of operation and maintenance of the 6 
auxiliary power development plants, including a fixed 
charge of 10 per cent on the capital investment to 
cover interest Sepesenaton and sinking fund...... 
Combined cost of bu Iding the eight destructor stations 
and the 6 auxiliary power development plants.... 
Combined annual cost of operation and maintenance of 
8 destructor stations and the 6 auxiliary power sta- 
tions, including fixed charges to cover interest on the 
capital investment, sinking fund, repairs and replace- 
| TT Ter eee Pee POPE T eC Titel eee 
Annual revenue derivable from electric current produced 
at the 6 auxiliary power stations, based on present 
amounts of refuse, and with current valued at Ic. 
i cShahnk< ok sah Be. Ge 6445-06 4k oe SERUM OS 
Annual revenue from clinker from 8 stations, 167,820 
tons at $0.30 per ton 
Revenue derivable from marketable electric current and 
OE FR ER rrr ree 
Net total cost to the city for the incineration of 482,147 
tons of combined refuse annually............... ee 
Total annual net cost of collection, delivery and incinera- 
tion (made up of net cost of incineration, $336,103, 
plus $864.390 for cost of collection and transport to 
destructor stations of 482,147 tons of combined 
EE! cats 5 ubthaies 6 oda kes oda CAA ath 6 eee 
Present total cost to the city for refuse collection and 
disposal 
Net cost under new plan 
Potential annual saving b 
involving collection an 
refuse ...... 


$864,390 
461,415 


2,255,000 


640,930 
1,023,695 


222,869 


3,828,695 


$63,799 


477,350 

50,346 
527,696 
336,108 


1,200,493 


1,74 8,999 
1,200,493 


adoption of the new program 
incineration of the combined 


Peer ere reser reeeeeeseeees 


548,506 
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Railways of Russia, the Balkans 
and the Baltic States 


Russian Problem of Long Standing—Fair Progress 
in the Balkans—Many Gages a Problem 
in the Baltic States 


This is the last of three articles on t’e 
European railway situation by the London cor? >- 
spondent of ENGINEERING NEWS-REcorD. The first 
on the general subject appeared in the issue cf 
Mar. 8, and the second on conditions in France, 
Germany and Poland in the issue of Mar, 15. 


HE present deplorable state of the Russian railways 
is due not entirely to the Soviet revolution but also 
' to the lack of railway development in the policies of 
' Czarist governments. The lack of suitable railways 
F was felt long before the war when there were insufficient 
' trains to carry the ordinary passengers in addition to 
' the products of industry. True, certain lines appeared 
well organized and service on these routes was good; 
© on the lines running from east Germany to Petrograd 
- and Moscow, for example. But here the influence of 
F other countries aside from Russia was felt, because the 
' traffic on these lines was largely international both in 
| passengers and freight. Where Russia alone had to 
» be served the systems were deplorably organized. 

' The need Russia felt then has been made even greater 
© today owing to the lack of organization of any type 
© throughout the country. The lines are laid out on the 
| main economic routes, and usually well-laid, but the 
' majority of them have been uncared for for the past 
’ eight or nine years and relaying with new metal and 
' ties has become an urgent necessity. 

| Physical Condition Cuts Capacity—As matters now 
© stand the ties and track support are in so bad a con- 
> dition that freight trains of only moderate weight can 
' pass over at greatly reduced speeds, or on some sec- 
' tions train services are impossible. In other cases the 
> metal must be entirely renewed and a heavier type laid 
' before any sort of traffic can pass. Bridges also are 
© lacking and those destroyed during the revolution have 
| only been rebuilt in part. A few have been rebuilt on a 
» permanent basis on one or two of the main routes, but 
on the whole it may be said that 80 per cent of the 
railway bridges need renewal. The same applies to 
other equipment such as depots and repair sheds. That 
| part of this very essential equipment which was not 
totally destroyed was rifled. Up to now very little has 
» been done to replace this equipment, while the railway 
signalling and telegraphic services are conspicuous by 
their absence. 

Of rolling stock there is very little of serviceable 
| value. At present the number of locomotives available 
for haulage is under 10,000 while an additional 12,000 
are rusting in the yards for lack of major or minor 
repairs. The number of passenger coaches which will 
hold the track average about two per locomotive in 
addition to one per locomotive awaitiny rebuilding or 
repairs. The freight cars available for transport are 
about twenty per locomotive with another ten held up 
for repair. In some of the larger cities workers are 
fngaged in repairs to the railway stock but this work 
's necessarily slow because the machine tools and other 
*quipment have been in use since about 1912. 

Naturally, on account of the huge areas to be served 
by transport it is impossible to tide over the present 
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period by employing road services; in fact the roads 
that do exist are just about in as sad a condition as 
the railways, so no palliative can be looked for in this 
direction. 

Concentrate on Food Carriers—The Soviet transit 
authorities are endeavoring to remedy the existing 
state of affairs by concentrating their efforts on the 
reorganization of those lines which are essential to the 
transport of foodstuffs. There are various long lines 
reaching to the food-growing districts and these before 
the war carried the bulk of the Russian traffic. Here 
the present track is to be renewed where necessary and 
heavier rails laid to carry the heavier freight trains 
which will be run when the agricultural industry has 
again got into its stride. This applies particularly to 
southeast Russia, where it is hoped to develop grain 
growing to a large extent, and also to the service be- 
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RUSSIA’S PRINCIPAL RAILWAY LINES 
tween Petrograd, Moscow and the Black Sea ports. 
Unfortunately for railway construction, Russia is not 
a highly industrialized country like Britain, for example, 
and that material which can be constructed in Russia 
must be transported over very long distances to the 
point of use. Again, a large part of the new material 
must be purchased outside Russia when finances or 
guarantees are available, and when some sort of trans- 
port from the Russian ports to the shops and damaged 
systems can be organized. 

Russia is enormously handicapped in the work of 
railway construction by the fact that her system was 
quite inadequate before any war or revolution damage 
was done. Her system was under very irregular con- 
trol and lines were laid either for military purposes or 
as the result of the influence of some industrial 
magnate. 

The lack of skilled railway personnel also is felt. 
The majority of qualified engineers, belonging as they 
did to the bourgeoisie, were either imprisoned and 
executed or driven from the country. Russia, before 
any sort of railway system can exist in her country, 
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has to attract and safeguard foreign interests as well 
as skilled technical brains. 

The Balkan Railways—A railway map of the Balkan 
‘ountries, Jugoslavia, Albania, Bulgaria and Greece, will 
show a distinct scarcity of railway lines. Three main 
lines traverse Jugoslavian territory, two Bulgarian and 
one Greek. Aside from the connections between 
Budapest and Trieste and Fiume, and the projected line 
from Belgrade to Cattaro, there seem to be no lines 
impinging on the northern side of the Adriatic. Despite 
this the Balkans are among the most important of the 
railway areas in Europe. Direct rail communication 
between western Europe and the East must pass right 
through the Balkan countries. The business man from 
France or Germany to Constantinople must pass 
through Belgrade, the capital of Jugoslavia, and this 

city was the center of a vast continental traffic includ- 
ing express routes from France to Russia, Poland to 
Greece, London to India and Russia to the Adriatic. 

This favorite fighting ground of Europe has had a 

large part of its system destroyed and the remainder 
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RAILWAYS IN THE BALKAN STATES 
completely disorganized. Serbia, now part of Jugo- 
slavia, suffered early in the war, and the entire system 
was demolished, railway track and bridges being blown 
up. That part of Austria-Hungary which is now under 
the Jugoslavian monarchy underwent some damage to 
the railway system, but this was practically confined 
to the rolling stock, the permanent way and bridges 
being little interfered with. The Bulgarian system was 
kept in fairly good condition by German engineers but 
since the war there has been no organization at all, and 
the future railway system must be reconstructed almost 
from the beginning as far as personnel is concerned. 
The locomotives and rolling stock especially are among 
the most primitive in Europe. 

Balkans Make Progress—The Balkans have, however, 
not been slow to reconstruct. The Serbian or other 
Jugoslavian lines were in a condition to carry freight 
within a year of the armistice, though locomotives and 
rolling stock are still very short of that country’s re- 
quirements. Owing to the fact that Jugoslavia is a new 
state, created at Versailles, immense difficulties have 
been in the way of reorganization, and materials, money 
and skilled labor are lacking. However, this state has 
been able to raise sufficient money and find enough men 
to put the lines in order so that heavy traffic can be 
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carried at a reasonable speed on all the lines of the Dre 
eas ° we BER 

war system. In addition new lines are to he built 
linking Belgrade, the capital, with C<. aro, the stat, 


new port on the Adriatic. 
It is in rolling stock, however, that Tugoslavia’s ches 


need lies. For normal passenger anc -reight operatig, 
this new state requires upwards of 2,000 lo OMOtives 
and 0,000 cars and coaches. She now possesses aboy 
60 p r cent of each requirement, and of these half pe 


cons antly under repair, owing to the fact thet th. 
of tle rolling stock was captured during the -ya) 
taker. into foreign territory. In addition to this ps, 
cap, the railway repair shops and depots now sithin 
Jugoslavian territory were destroyed during the \.- 
This necessitated repairs to locomotives and cars b¢‘ry 
done in foreign shops, and labor troubles in the shor; 
of the repairing concerns have proved a_ gerioys 
hindrance to the normal operation of the Jugoslayiay 
railway system. The bulk of this work was undertaker 
by Austria where the currency was favorable. The roll. 
ing stock situation has been partially improved by 
taking reparations from Germany in the form of loco. 
motives. Delivery of this material has been on the 
whole good and has enabled Jugoslavia to go ahead with 
the reorganization of traffic. 

Shortage of Rolling Stock—The other systems in the 
Balkans have suffered less from permanent way destruc. 
tion but quite as much from the wearing out of rail 
stock. Bulgaria now is very short of locomotives and 
has placed contracts in German shops for the construc. 
tion of new stock. The rolling stock position in Greece 
is especially serious and she has practically no equip. 
ment in really first-class condition. On the other hand, 
her system was practically untouched by the war. The 
Greek railways were never of very much account, how- 
ever, so that her shortages affect the rest of Europe 
very much less than the deficiencies in Jugoslavia and 
Bulgaria. 

The Balkans as a whole are suffering from the lack of 
skilled railway workers and much of the present labor 
has practically no experience of either rail maintenance 
or operation. This is due not only to war losses but the 
upheaval caused by the division of Austria-Hungary and 
the various industrial and political disturbances which 
are notoriously inseparable from southeast Europe. 
The eight-hour day is also a contributory factor to 
unrest and inefficiency. More workers have had to be 
taken on for less work and this, combined with a 
greatly increased wages bill, has driven operating costs 
to an unprecedented height. 

Owing to the shifting of political boundaries Jugo- 
slavia especially finds herself unable to cope with the 
present traffic demands. To deal with existing and 
potential traffic the existing routes are to be reinforced 
by one or more lines, depots are to be doubled in num- 
ber and in size and pre-war repair sheds rebuilt and 
their number increased. The Balkan area is not short 
of skilled executives but they are rapidly coming to 
the realization that forces of specialized workers are 
essential to successful railway operation. Accordingly 
the state is taking this problem in hand and making 
specialized instruction a part of the reorganization 
scheme. 

The difficulty now is lack of adequate finances, 1 
spite of certain sums raised abroad, in America for 
example, and an item on next year’s budget of some 
million dollars or so. 
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Fs These t 


® were torn 


: turned 
m ct, Petersburg) 
® these . 
© addled, not with complete railway systems, rolling 
F tock and staffs, but outlying sections of a former sys- 
F4om with rolling stock and staff grouped round the 
© Russian capital. 
because railways had been constructed to serve the 
& port of Riga. 
F shortage of the lines but also from the fact that they 
' jl run straight from Poland through to Russia. 


been made narrower. 


all curves have a radius exceeding 1,300 ft. 
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The Baltic States—One of the great problems con- 
fronting the three new states, Esthonia, Latvia and 
Lithus nia, is the reorganization of the railway system. 
‘h hree states are on the east of the Baltic and 
erly part of the Russian Empire. The result 
of this was that all the railway systems in Russia 
about the two chief cities, Petrograd (then 
and Moscow. Consequently, when 
three states were created they found themselves 


Latvia is the best off of these three 


All three republics suffer not only from 


The Gage Problem—Another handicap in the situa- 


' tion is that these three new states have probably the 
' jargest assortment of gages that it would be possible 
© to find anywhere. 
) (4 ft. 84 in.) and the Russian broad gage. 
two states have lines of both these gages in addition 
‘ to one or two meter-gage lines, and also side lines 
E of apparently any gage that it pleased the engineer 
© to lay down. 
q amount of complete rebuilding before through traffic 
© can be run, on all except one or two lines. 


Latvia has both the standard gage 
The other 


This complexity of gages means a large 


Lithuania, the most southern of these states, has 


© « total railway mileage of 3,200 km., rather more than 
© half being broad gage, the rest being made up of the 
® standard and narrow gages. 
' fallen temporarily into disuse because, during the war, 
' first the Russians seized their locomotives and rolling 
> stock, then the Germans took a hand—between the two, 
» Lithuania was left with next to nothing. She actually 
"possesses now about 10 broad-gage and 60 narrow- 


Most of this system has 


gage locomotives, about 3,000 freight cars, and 300 


| passenger coaches; hardly sufficient stock to make the 
systems pay. 


Before the war this section of the 
Russian railways yielded a net profit of ten million 


rubles, it is now less than a hundredth of that sum. 


Situation in Esthonia—Esthonia is slightly better off, 


: due to the fact that her proximity to Petrograd has 
’ given her rather a larger network of lines, and also 


because the important port of Reval is in her territory. 


| lost of this system is built on the Russian broad gage 


5-ft.) while subsequent or less important lines have 
In all, this republic owns 650 km. 
of state-owned narrow-gage line and 300 km. of 
privately-owned narrow-gage. Owing to the flat nature 
of the country railway construction is easy and no 
natural obstacles are found. As a matter of fact the 
grades in Esthonia nowhere exceed 0.01 per cent and 
Esthonia 
is fortunate in that the majority of her lines were 
constructed by Russian engineers, whose construction 
code was very strict. So far as railway stock is con- 
cerned this state possesses 200 locomotives, 450 pas- 
senger coaches and about 5,000 freight cars—inadequate 
for efficient transport in normal times, but quite good 
enough to cope with present traffic needs. 

Except at the important centers of Riga and Reval 
the repair shops and depots are but poorly equipped. 
The greater proportion of the repairs in pre-war times 


were executed in Russia, while the well-equipped 
repair shops existing in the areas under discussion were 
stripped either during the war or during the revolution 

The greatest need of these Baltic states is the serv- 
ice of skilled technical personnel. The engineers 
formerly were Russians, servants of the Czarist govern- 
ment, and now either dead or living in foreign countries. 
The same applies to the skilled railway workmen. Most 


% 
GULF OF FINLAND yl - 


BALTIC RAIL LINES NOT INDEPENDENT SYSTEMS 


of these were withdrawn into the Russian army and. 
after the revolution, put to work on Russian railways. 
In these circumstances the three republics find them- 
selves compelled to train an entirely new staff, both of 
skilled engineers and laborers. 


Fewer Marine Borers in San Francisco 
Bay in 1922 


ARINE borers in San Francisco Bay were less 
prevalent in 1922 than in 1921 due to fewer avail- 
able breeding places and a shorter season because of 
the higher percentage of fresh water and also colder 
temperatures. Examinations made by the San Fran- 
cisco Bay Piling Committee, as reported at a recent 
meeting of the American Wood Preservers’ Association, 
indicate that the ravages of “Teredo navalis” may be 
much curtailed if “marine sanitation” is persisted in. 
Such “sanitation” according to Charles A. Kofoid and 
Robert C. Miller who have charge of the biological sec- 
tion of the committee, consists in the removal of un- 
treated timbers which might serve as breeding places 
and a general “policing up” to remove from the shores 
of the bay driftwood, old hulks, ete., which might 
provide foci of infection for commercial structures. 
Practically without exception, says the report, re- 
placements have been made with treated piles and 
engineers have shown a disposition to remove old piling 
before driving the new, rather than following the 
careless practice of re-driving alongside of the old piles, 
leaving the untreated stumps to harbor a multitude of 
borers. Attacks by Teredo on untreated timbers, which 
reached a climax in 1919 and 1920, were considerably 
less in 1921 and had still further declined in 1922. 
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Eighteen of 69 Large Cities on 
1922 Typhoid Honor Roll 


No Typhoid Deaths in Providence, New Bedford 
and Yonkers—Nashville Has Highest and 
Trenton Next to Highest Rate 


F THE 69 cities in the United States with a popula- 

tion of 100,000 and over, typhoid statistics for 
1922 show 18 cities on the honox roll with from 0 to 2 
deaths from typhoid per 100,000; 29 cities fall in the 
next class with rates from 2.1 to 5; 17 rank from 5.1 to 
9.2; and 5 have typhoid rates of from 10.2 to 16.2. The 
figures for each of the 69 cities are shown in Table I, 
which is one of ten tables published in the Journal of 
the American Medical Association for March 10, 1923, 
as part of its eleventh annual survey of typhoid fever 
in the larger cities of the United States. Table II, 
from the same source, presents mass figures for the 
years 1910 to 1922 inclusive, covering 57 cities as 
against the 69 for the year 1922 alone. Table II shows 
that although the population of these 57 cities in- 
creased from 21 to 27 millions from 1910 to 1922, the 
total typhoid deaths decreased from 4,114 to 851 and 
the typhoid death rate per 100,000 from 19.59 to 3.15. 
With the exception of slight increases in 1913 and 1921 
as compared with the immediately preceding year, the 
decline has been continuous. 

Part of the Journal’s comment on the result of its 
survey are as follows: 

The slight check that occurred in 1921 to the almost 
steady decline of twelve years has been followed, as we 
predicted last year, by a further decrease. Compared with 
1921, 46 cities showed a diminished and only 23 an increased 
typhoid rate. It does not seem over sanguine, knowing 
what we do of modes of typhoid dissemination, to believe 
that city typhoid rates will decline still further. We are 
certainly not manufacturing typhoid carriers in the United 
States as abundantly as we were fifteen years ago. 


Trenton affords the highest typhoid rate in northern 
cities, and finds itself in the third rank, having for its 
only companions four southern cities with a large negro 


TABLE I—DEATH RATES FROM TYPHOID IN 1922 
Honor Roll (from 0.0 to 2. 0)—18 Cities 





New Bedford 0.0 Seranton........ 1.4 
Providence 0.0 Springfield... . 1.4 
Yonkers... .. 0.0 DesMoines. .. ‘5 
Bridgeport 0.6 Jersey City... 1.6 
Grand Rapids 0.6 Syracuse..... 1.6 
Cambridge... 0.9 Albany..... ‘Zz 
Chicago...... 1.0 Akron....... 1.9 
Columbus... . 1.1 Minneapolis....... 1.9 
Boston... .. : 1.4 St. Paul. 2.0 
First Rank (from 2.0 to 5.0)—29 Cities 
Paterson 2.1 Fall River. 3.3 
Cleveland. 2.2 Portland. ... 3.3 
New York 2 Buffalo... 3.5 
San Francisco. 2.2 Dayton ; 3.7 
Milwaukee 2.5 Los Angeles. . on 
Rochester. 2.5 Toledo 3.8 
Lowell. . 2.6 Baltimore... . 4.0 
Newark... 2.7 Tacoma 4.0 
Philadelphia 2.7 St. Louis..... 4.2 
Hartford... 2.8 Omaha.. 4.4 
Seattle 2.8 Richmond... 44 
Cincinnati... 2.9 Pittsburgh......... 4.6 
Oakland... .. 3.0 Kansas Gity, Mo. 4.9 
Worcester 3.1 Detroit.... 5.0 
Salt Lake City ee 
Second Rank (from 5.0 to 10.0)—17 Cities 
Wilmington, Del 5.1 Youngstown........ 6.2 
Washington, D.C 5.2 Norfolk a 6.4 
Indianapolis 5.4 Kansas City, Kan......... 7.0 
Antonio 5.6 Houston....... 7 2 
Camden...... 5.7 Fort Worth... 7.8 
pam... ; : sauieriie. 3-3 
; Memphis. . 
New Haven.. 5.8 esting... ; ' 9.2 
Denver........ oe 
Third Rank (from 10 to 20)—5 Cities 
New Orleans.......... 10.2 a eae 15.9 
ta.. 18-3 Nashville. . . 16.2 
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TABLE II—TOTAL AVERAGE TYPHOID DEATH R A] 
Total Population (57 Cities) 
Estimated by the 
U. 8. Census Typh« 
Bureau Methods Deatt 
1910 20,996,035 4,114 
1911 21,545,014 3,391 eH 
1912. 22,093,993 2,775 2S 
1913 22,642,972 2,892 12.97 
1914. 23,191,951 2,408 10.38 
1915. 23,740,930 2,068 83) 
1916. 24,205,359 1,842 7 61 
1917 ‘ 24,740,068 1,647 6.65 
5.5. 24,971,278 1,557 623 
1919 eer eekbes 25,526,186 987 387 
1920. apeheen Ss 26,154,013 921 3 3) 
e929... Weta. 26,561,469 978 rr 
cca 26,936,843 851 315 





population, and surrounded by rural areas in which typhoid 
is far more prevalent than in the neighborhood of Trenton 


eivOn, 


Trenton and Reading might perhaps profit by an anti. 
typhoid campaign. Is there any reason why these cities 
should have consistently higher typhoid rates than Pater. 
son and Scranton? 

As Table I shows, Reading has the highest rate of 
the cities in what the Journal calls the second rank, 
having had a typhoid death rate in 1922 of 9.2 per 
100,000. Paterson fell just short of getting on the 
honor roll, its rate having been 2.1. The Scranton rate 
of 1.4 was still lower. 

The Trenton typhoid rate in 1921 was only 8.9 and 
the average for the years 1916-20 still lower—8.s— 
while for 1911-15 the average was 22.3. Nashville 
shows steady improvement: 16.2 for 1922 against 20.4 
in 1920, 20.7 for the five years 1916-20; 40.2 for 1911-15 
and for 1906-10 the very high average of 61.2 typhoid 
deaths. 


Canadian Institute Committee 
Reports on Salaries 


First Part of Classification Report, Now Before 
Members, Deals With Salaries—Section 
Relating to Fees Will Follow 


RT I of the report of the committee on classifica- 
tion and remuneration of engineers dealing with 
compensation and classification for those not in consult- 
ing practice has been received by the council of the 
Engineering Institute of Canada and published for the 
information of its membership. It is anticipated that 
the report will be discussed in the various branches 
and that the branches will express their wishes with 
regard to its adoption by the Institute. Part II, relat- 
ing to fees for special work, particularly in consulting 
practice, is expected by the council at an early date. 

The committee was constituted in March, 1920. In its 
deliberations it has taken account of reports from the 
various branches of the Institute, from the British 
Columbia Technical Association, and from certain engi- 
neering societies in the United States, as well as that 
of Engineering Council. It has availed itself also of 
information published from time to time in the tech- 
nical press and has considered the classification of the 
Dominion government engineering and allied services 
made under the supervision of the Civil Service Com- 
mission of Canada. 

The committee considers a standardized classification 
as being a first essential toward any concerted effort 
for proper engineering compensation and has devoted 
much study to the formulation of an appropriate classi- 
fication and scale of remuneration. With some altera- 
tion, it has adopted, as a basis for its classification, 
that proposed by Engineering Council, but it has dis- 





= 


Mar 


— 
care 
sion 
for 

ove! 
ag 
tion 
title 
sari 
posi 
nee! 
mig 
spo 
eng 
hav 
wit! 
titl 
sid 






—=__—_—— 


=> 
March 29, 1923 





ENGINEERING NEWS-RECORD 593 


Fen a ee 


carded the subdivision into professional and sub-profes- 
gional service. It has also given to the college graduate, 
for the first year or so after graduation, less advantage 
over the non-graduate with experience, but has allowed 
a greater advantage thereafter until the higher posi- 
are reached. The committee points out that the 
title attached to an engineering position need not neces- 
sarily indicate the grade that would be accorded that 
position in its classification. The title of “chief engi- 
neer” of a small industrial concern or municipality 
might in the matter of duties and qualifications corre- 
spond to a gradesconsiderably lower than that of a chief 
engineer who, in a position of great importance, might 
have to be a man of the highest engineering ability 
with executive attainments. The committee accords the 
title of chief engineer to such positions only and con- 
siders them as outside the scope of classification. 


tions 


Proposed Classification—The classification prepared 
by the committee contemplates eight grades as follows: 
Grade I, assistant chief engineer; Grade II, engineer; 
Grade III, senior assistant engineer; Grade IV, assist- 
ant engineer; Grade V, junior assistant engineer; Grade 
VI, junior; Grade VII, senior aid, and Grade VIII, 
junior aid. 

An assistant chief engineer (Grade I) would have 
administrative charge of a technical organization or a 
main division thereof, determine general policies under 
limitations of law, regulation, or other fixed require- 
ments, would have final responsibility in the preparation 
of reports, estimates, designs and specifications, and 
for the construction, maintenance or operation of engi- 
neering works, would have full charge of collection and 
presentation of data in valuation proceedings, or direct 
the most comprehensive lines of engineering research. 
To qualify for this grade the committee requires an 
appropriate training and experience of at least twelve 
years, of which at least four years shall have been 
spent on similar work in a subordinate position and at 
least five years in responsible charge of important work, 
together with fundamental training equivalent to that 
represented by a professional degree from a recognized 
institution, or additional experience of at least four 
years. Positions corresponding to this grade might be 
assistant chief engineer, city engineer, superintending 
engineer for a province, etc. 

The engineer (Grade II) would have responsible 
charge of determining policies for a major subdivision 
of an organization, under general administrative direc- 
tion and within the limits of general policies; would 
prepare for final executive action reports, estimates, 
designs, specifications and valuation studies and data, 
would have immediate charge of construction, main- 
tenance or operation of engineering works of major 
importance, direct major lines of engineering research 
or furnish for executive action expert advice on engi- 
neering works, or policies. His qualifications should 
comprise professional practice or executive charge of 
work for at least eight years, of which at least three 
years have been spent in similar work in a subordinate 
position, and at least three years in responsible charge 
of work, fundamental training equivalent to that repre- 
sented by a professional degree from a recognized school 
or at least four years of additional experience. Posi- 
tions corresponding to this grade might be engineer, 
district engineer, designing engineer, etc. 

The senior assistant engineer (Grade III) would, 


under general administrative and technical direction, 
have responsible charge of an intermediate division of 
an organization, exercise independent engineering judg- 
ment and assume responsibility in studies and computa- 
tions and would have immediate charge of construction, 
maintenance and operation of important engineering 
works, or conduct or direct important lines of engi- 
neering research. Qualifications should include active 
professional practice or executive charge of work for at 
least five years, of which at least three have been spent 
in similar work in a subordinate position and at least 
one year in responsible charge of work; training equiv- 
alent to that represented by a professional degree from 
a school of recognized standing, or at least five years of 
additional experience. Positions corresponding to this 
grade would be senior assistant engineer, division engi- 
neer, or engineer of a department. 

Assistant engineer (Grade IV) would, under specific 
administrative and technical direction, have responsibil- 
ity for the conduct of a minor subdivision, collection and 
compilation of data for special items of engineering 
study, immediate charge of field survey projects, or of 
design and construction, would lay out and develop work 
from specifications and supervise the work of a drafting 
or computing force, or conduct specific tests or investi- 
gations of apparatus, materials or processes. Qualifica- 
tions should include experience of at least three years, 
of which one year shall have been spent on similar 
duties in subordinate positions; fundamental training 
equivalent to that represented by a professional degree 
from a school of recognized standing, or additional 
experience of at least five years. Positions correspond- 
ing to this grade would be assistant engineer, esti- 
mating engineer, chief engineering draftsman, engineer 
on construction, etc. 

The junior assistant engineer (Grade V) would, 
under immediate supervision, take charge of drafting 
squads, direct a fleld party on surveys or construction, 
direct the computation of surveys and estimates, design 
minor engineering works, compute data for reports or 
records, investigate minor details of engineering work, 
perform tests of apparatus, material or processes, or 
have charge of inspection of engineering works under 
construction. Qualifications should include experience 
of at least two years in similar duties in a subordinate 
position, fundamental training equivalent to that repre- 
sented by a professional degree from a school of recog- 
nized standing, or an education equivalent to graduation 
from a high school and at least four years of additional 
experience. Positions corresponding to this grade would 
be junior assistant engineer, inspecting engineer, etc. 

A junior (Grade VI) would supervise the plotting 
of notes and maps and be competent to use surveying, 
measuring and drafting instruments, take charge of 
parties on survey or construction work, to design 
details from sketches and specifications, to compute 
data for reports or records, to inspect or investigate 
minor details of engineering works, to supervise con- 
struction or repairs or to check plans, surveys, and other 
engineering data. Qualifications should include experi- 
ence for at least one year in similar work in a subordi- 
nate position, fundamental training equivalent to that 
represented by a professional degree from a school of 
recognized standing or education equivalent to gradu- 
ation from high school and at least three years of addi- 
tional experience. Positions corresponding to this grade 
would be senior draftsman, inspector, etc. 
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Senior aid (Grade VII) would prepare general work- 
ing drawings where design is furnished, plot notes and 
prepare maps, design simple structures, make com- 
putations and compile data for reports and records, 
prepare routine tests of apparatus or materials, run 
surveying instruments and adjust and care for same, 
compute surveys and estimates, make minor engineering 
computations, and inspect incidentally construction or 
repair work. Qualifications should include experience 
for at least two years in work of a nature to qualify 
for this grade, education equivalent to graduation from 
a high school, and familiarity with the use of the slide 
rule and of logarithmic and other simple mathematical 
tables. Positions corresponding to this grade would be 
draftsman, leveler, transitman, etc. 

Junior aid (Grade VIII) would trace and letter maps 
and plans, make simple drawings from sketches and 
data, make minor calculations, run type or leveling rod, 
perform other miscellaneous subordinate duties in sur- 
vey party and field or office as directed. Education 
should be equivalent to graduation from a high school. 
Positions would be tracer, chainman, rodman, etc. 

Proposed Compensation—In arriving at a scale of 
remuneration the committee has taken into account the 
opinion of members of the Institute throughout Canada 
as to reasonable compensation and points out that these 
show a very wide range, especially in the higher grades. 
The variation does not appear to be a matter of location 
and as an illustration it cites the report of the Van- 
couver branch, where the scale of remuneration pro- 
posed by a committee appointed by the branch was 
raised from 15 to 20 per cent for the intermediate 
grades at a general meeting of the branch. No attempt 
was made to give different salary schedules for the 
various services, such as railroad, municipal or indus- 
trial. Duties of the same nature, the committee says, 
should command the same remuneration, other condi- 
tions being the same, whether the work is done inthe 
service of a railroad, municipality, or industrial con- 
cern. The range between minimum and maximum 
allows latitude for the varying abilities of individuals. 

The committee feels that while the rates of remunera- 
tion proposed may seem too low to many members of 
the Institute, it would be advisable to be moderate in 
the first scale; otherwise there would be danger of 
defeating the object for which the schedule is designed. 
It points out also that there would be no hope of mak- 
ing a schedule effective if it be made so high that many 
members of the profession not members of the Institute 
would be satisfied to accept lower salaries. The com- 
mittee is of the opinion that salary ranges for the 
engineering positions in the Dominion government serv- 
ice are inadequate for the professional qualifications 
exacted. It recommends adjustments to give either 
higher salary ranges for the present specifications or 
reduced qualifications for the present salary ranges, if 
it is desired to attract and retain a staff of properly 
qualified engineers for government service. The follow- 
ing table summarizes the recommendations of the com- 
mittee as to the grades, experience, and salaries: 

Years Years 


With Without Salary Range— 

Grade Title Degree Degree Min. 
Vill Junior Aid... 

VII Senior Aid. . 

VI Junior 

v Junior Asst. Engr 
IV Asst. Engr 
il Senior Asst. Engr 

il Engineer 

I Asst. Chief Engr 


no ‘imit 
no.limit 
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Blowout in Relaid Cast-Iron Pipe 


By MCKEAN MAFFITT 

Superintendent Water-Works, Wilmington, 
RECENT blowout in an 8-in. water n 
mington, N. C., together with a numbe; 
blowouts a few years ago, illustrates the results of ears. 
lessness in handling cast-iron pipe and the importano, 
of thorough inspection of pipe when it is beiny handle 
In 1910 the Wilmington water-works was partly - 
built. All of the work was done by contract under th. 
supervision of engineers employed by,the city. In th 
course of this work certain mains were m 
one street to another. The pipe was to be taken oy 
of the ditch, cleaned, re-coated, inspected and teste; 
before being relaid. There was no great care used jp 
the handling of the pipe and the inspection and testing 
must have been very slack. Immediately after installs. 
tion we had four blowouts from cracked pipe. In every 
case the tar could be seen in the cracks showing tha 
the cracks were simply covered up with the tar coating 
In the next thirteen years we had no trouble with this 
pipe, but a few weeks ago there was a blowout unde 
normal pressure conditions. The immediate cause of 


at Wi). 


I Similar 


ved from 


along the longitudinal axis of the pipe with several 
smaller cracks radiating out from the large crack jp 
every direction. An examination of the metal of sever! 
pieces of the broken pipe showed cracks that were fu! 
of rust, cracks that were partly in new metal and partly 
old metal. One of these cracks, which was visible from 
the inside of the pipe but not visible from the outside 
of the pipe, was so bold that the piece of metal showed 
the crushing-in of the pipe (a straight edge showed a 
misalignment of nearly ss in.). 

The marvel is that this pipe should have held the 
domestic and fire pressure for thirteen years without 
showing any sign of leakage. It also shows that a little 
carelessness in handling cast-iron pipe will materially 
injure it, though a thorough inspection should have 
shown the cracks present. 


T.N.T. Moves Rock on Tieton Dam Project 


Twice in the construction of the Tieton Dam for the 
Yakima irrigation project in Washington, large quanti- 
ties of rock have been loosened and moved by the 
explosion of charges of T.N.T. The first blast, fired 
on March 5, 1922, used five tons of the explosive and 
the second blast fired on Dec. 19, 1922, employed 114 
tons of T.N.T. Both blasts were on the line of the 
spillway excavation and were so located that rock blown 
off into the canyon below would serve as part of the 
fill for the dam. In the first blast the explosive wa: 
loaded into three pockets, spaced 26 ft. apart, and 
located 74 ft. in from the surface of the bluff, measured 
horizontally. The central charge consisted of 1.5 tons 
and the two other pockets each contained 1.75 tons of 
explosive. This blast broke up and loosened 22,10 
cu.yd. of rock, of which 13,700 cu.yd. fell into the river 
channel within the limits of the dam fill. In the seconé 
blast the explosive. was placed in eight pockets, two 
containing 1.2 tons each, and the other six 1.5 tom 
each, all spaced about 34 ft. apart and located about 
50 ft. horizontally from the face of the hillside. This 
blast loosened 19,000 cu.yd. The work is under the 
direction of F. T. Crowe, construction engineer, U. §. 
Reclamation Service, Rimrock, Wash. 
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Letters to the Editor 


This department aims to be a forum for the 
discussion of the views of engineers and 
contractors. The range of interest should 
be as wide as possible. Contributors are, 
therefore, asked to make their letters short. 


ca nn al 


4 Graphic V ew of German Economic Conditions 


Sir—The tw accompanying diagrams show in an im- 
vressive way t economic catastrophe that has occurred 
i Central Eu. e. The data are taken from a great 
number of contiacts, mainly for factories and other build- 
ings of the ribbed-slab floor type, carried out by a large 
reinforced-concrete firm ongthe German upper Rhine. For 
those living in a country of more or less sound economic 
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}-YEAR RISE IN GERMAN CONCRETE COSTS 


onditions, it will be difficult to imagine what an increase of 
prices by hundreds of per cent in one week or less means. 
Calculations, disposition, right business methods are im- 
possible of execution. The fatal curves show what is hap- 
pening—a convergence towards a vertical asymptote! 
Neustadt, a. d. Hdt. 3. Feb. 1923. ARN. ESCHER. 


Baltimore Water Sedimentation 


Sir—In my article published in your issue of Feb. 1, 
p. 204, “Experiments on Formation of Floc for Sedimen- 
tation,” I note that while the curves in Figs. 2 and 3 are 
plotted correctly, the legend is reversed. It should be: 

velocity 0.96- 1 


1 
velocity 1.15-1.2 
velocity 1.26-1.3 


5 (solid line) 
5 (broken line) 
5 (dotted line) 


This incorrect presentation produces an entirely different 
conclusion from that expressed in the text of the article. 
Baltimore, Md., Epwarp S. HOPKINS, 
Feb, 21, 1923. Chemist. 


Treatment Conditions in Concrete Tests 


Sir—With reference to the effect of integral water- 

proofing compounds on the strength of concrete it is 
important to bear in mind the difference to be expected 
between tests of specimens cured under ideal laboratory 
conditions and those cured under conditions more nearly 
similar to what is found on the job. 
_ In the tests of the U. S. Bureau cf Standards reported 
in Technologie Paper 174, comparison was made between 
the effects of CAL, a patented calcium oxychloride com- 
pound, on concrete specimens (6 x 12 in. cylinders) cured 
in damp sand, and exactly similar specimens, made at the 
same time, stored in the laboratory air at an average 
temperature of about 66° F. and an average relative 
humidity of 65 per cent. 

The results of 28 days showed an average strength of 
94.5 per cent of normal (average strength of untreated 
specimens) for the treated concrete stored in damp sand, 
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and an average of 104 per cent of normal for the treated 
concrete stored in air. 

In the same series of tests 1:3 mortar specimens stored 
in air showed an average strength of 28 days of 108 per 
cent of normal, for specimens treated with 5 per cent of the 
compound. 

RIcHARD H. CATLETT, 

Hagerstown, Md., Gen. Mgr. CAL Chemical Co., Ine. 
March 2, 1923. 


Ton-Mile Freight Costs on Great Lakes 


Sir—Engineering News-Record, Feb. 22, 1923, p. 364, 
gives a table credited to a committee of the Western Society 
of Engineers, showing the annual interest and maintenance 
cost of several waterways and the similar cost per ton-mile 
of freight traffic. It occurs’ to me that it might be of 
interest to your readers to compare the data given with 
those pertaining to the Great Lakes. 

In the following table the figures appearing in your 
printed article are rearranged but unchanged. A slight dis- 
crepancy appears in the data on the Allegheny Waterway. 
Assuming the correctness of the first and second columns, 
the ton-mile cost in the third column should be 0.028 instead 
of 0.016 as printed. However, the effect of any such typo- 
graphical error does not affect the totals, appreciably. 


WATERWAY IMPROVEMENT COSTS 


Total Annual Cost of Improve- 

Cost (Includes ment per 1,000 
Ton-Miles Annual Mainten- Ton-Miles i. 
Per Year ance plus 5% of Year, Including 
(Millions) First Cost) 


10.2 $288,000 


989,000 
775,000 
1,700,000 


Waterway 
Allegheny... ... cs 
Mississippi (mouth of Missouri 

to Cairo)... 
Warrior system. . . 
Monongahela. . . 5 
Mississippi (Vicksburg to New 
Orleans)...... 1,600,000 
Sacramento 132,750 
Ohio fee's " 4,600,000 


10,084,750 
6,309,000 


Maintenance 


Total—River waterways 
Great Lakes system 


The data for the Great Lakes appearing in the above 
table were taken from the 1921 Annual Report of the Chief 
of Engineers, U. S. Army. The first cost of all federal 
improvements on the various channels, locks, canals, and 
harbors, have been considered for the projects located on 
Lakes Erie, Huron, Michigan, Superior, and their connecting 
waterways. Five per cent of this first cost has been added 
to the annual cost of lock and canal operation and main- 
tenance dredging (averages of the five years 1917 to 1921) 
to obtain tha “Total annual cost.” 


First Cost 
No. of New Work to 
Harbors June 30, 1921 
Inter-lake channels: 


St. Marys River including locks and 
Ss cndanes ns 2 
St. Clair River 
Lake 8t. Clair. 
Detroit River. a 
Duluth District... ‘ ; ‘ae. 
Milwaukee District ak 15 
Chicago District : 
4 


Average Annual 
Maintenance, 
1917-1921 


12,869,225 | 
11,417,179 
7,860,808 
11,987,792 1, 
6,619,994 102,288 
26,829,586 231,757 


$106, 363,903 $990,774 


Detroit District 
Buffalo District... 


rn 57 


The ton-miles credited to the Great Lakes include only 
commerce passing through the locks at Sault Ste. Marie— 
that is, commerce to or from Lake Superior, and represents 
the average thereof for the five year period 1917 to 1921. 
No records are readily available which furnish statistics for 
the shipping between Lake Michigan and Lakes Huron and 
Erie, nor of the local commerce confined to a single lake. 
The additional tonnage thus concerned would substantially 
reduce the figure $0.104 given for the “Great Lakes System” 
supra. 

Detroit, Mich. 

March 8, 1923. 


E. M. MARKHAM, 
U. S. District Engineer. 
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Protecting Steel Bridges from Locomotive Blast 


Sir—The protection of steel bridges from the blast of 
locomotives is an important question and I read with inter- 
est the article on that subject in Engineering News-Record 
of Dec. 7, 1922, p. 968. In the Chicago & Western Indiana 
R.R. and the Belt Ry. Co. of Chicago we have had consider- 
able success in protecting the underside of overhead steel 
bridges with poured concrete. As the evidence and con- 
clusions presented in your article were unfavorable to that 
method of protection, you might be interested in our ex- 
perience. 

The typical condition of the underside of our overhead 
bridge at Hammond Junction (85th St. and Stewart Ave.), 
Chicago, is shown in Fig. 1. This bridge was built in 1916, 
has approximately 174 ft. clearance, and an I-beam floor 
encased in concrete. It is similar to the Rock Island Lines 
bridge over our tracks at 79th St., built two years previ- 
ously (in 1914) and shown in Fig. 1 of the above article, 


FIG. 1—POURED CONCRETE PROTECTS BRIDGE FLOOR 


the principal difference being that the steel at Hammond 
Junction was encased in poured concrete instead of in 
gunite. This photograph was taken Jan. 8, 1923, seven 
years after completion of the bridge. 

The concrete is in excellent condition, the form marks 
still being plainly visible, even directly over the locomotive 
blast. The small holes in the sides of the concrete casing 
were provided so that cast iron plates could be installed 
directly over the blast, but these have never been consid- 
ered necessary. The tracks that pass under this bridge 
«lso pass under the Rock Island bridge at 79th St. (less 
than a mile north) and the traffic is almost identical at the 
two bridges. As conditions at those two bridges are so 
much alike, especially as respects traffic, clearance and age, 
the excellent condition of the steel protection at both places, 
concrete at Hammond Junction and gunite at 79th Street, 
indicates that either concrete or gunite, if of good quality 
and workmanship, will successfully withstand locomotive 
blast for a considerable period. 

Two other points on our line where concrete protection 
for steel overhead bridges has given satisfaction are the 
street viaducts over the Belt Railway at Cicero Ave. and 
Crawford Ave., at the Clearing yard, Chicago. A long 
viaduct carries Cicero Ave. over the busy ladder and lead 
tracks at the west end of the westbound receiving and east- 
bound departure yards at Clearing. This viaduct was built 
in 1914 and has 22 ft. clearance. It consists of two plate 
girders carrying an I-beam floor encased in concrete. The 
photograph shown in Fig. 2 was taken Jan. 8, 1923, and 
shows the excellent condition of the concrete directly over 
a heavy traffic lead after nine years service. 

The Crawford Ave. viaduct is of similar construction, 
located a mile east of Cicero Ave. and at the east ends 
of the same yards. It was built at the same time, has the 
same clearance, and the tracks under it likewise carry a 
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heavy switching traffic. Fig. 3 is a genera] 
this viaduct, in which the concrete above the 
in excellent condition. Incidentally, although : 


FIG. 2—STEEL I-BEAMS ENCASED IN CONCRETE 


for this last picture was only three seconds, the photographer 
spent nearly an hour getting the picture because of the 
many engine movements and the resulting smoke. 

In addition to the three structures shown in the ae- 
companying figures, the use of poured concrete protection 
has been made with good results on a number of other 
structures on these two railroads. Our experience with 
poured concrete has not been the same as the examples of 
such encasement referred to in an article of Dec. 7, 1922. 
In fact we have had fairly good success with the poured 
concrete protection. Without in any way questioning the 
results obtained from the use of gunite casing, the writer 
feels that in view of the successful use of poured concrete 


fe. Bed 
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FIG. 3—CRAWFORD AVENUE VIADUCT WITH CONCRETE 
FLOOR PROTECTION 


in certain instances, definite conclusions cannot be stated 
with respect to this important subject, without a wider in 
vestigation than that given in the article mentioned. 
F. E. Morrow, 
Chicago Asst. Chief Engineer: C. & W.1. RR. 
Feb. 23, 1923. 


Sweden Has 118 Water-Works Plants 
Sweden had 118 water-works plants in 1920, with 
administrative officers and 1,050 “workers,” according 
to the Swedish Year Book for 1922. The population of 
Sweden at the close of 1921 is given as nearly 6,(00,000. 
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News of the Week 


CURRENT EVENTS IN THE CIVIL ENGINEERING AND CONTRACTING FIELDS 


News Brevities 


The permissive city manager bill 
passed by the recent session of the New 
Jersey Legislature has been signed by 
Governor Silzer. 


The New Jersey Senate has passed 
the house bill devoting $875,000 of 
money to be derived by the state from 
disposition of the Morris Canal to the 
purchase of right-of-way for the ship 
canal proposed to connect the Atlantic 
Ocean with the Delaware River. 


Following rejection of both bids for 
the Port of Newark, the War Depart- 
ment is seeking to find possible private 
buyers. The only two bids submitted 
were those of the City of Newark, 
$3,000,000; and of Frederick C. 
Schneider, New Brunswick, $1,000,000. 


The salary of T. Chalkley Hatton, 
chief engineer, Milwaukee Sewerage 
Commission, has been raised to $15,000 
a year. The increase is attributed by 
the organ of the Engineers Society of 
Milwaukee to the great importance of 
the work to be done in the next year, 
and to appreciation by the commission 
of the value of Mr. Hatton’s services. 


Contract for the excavation and con- 
crete work for the additional filter 
plant for the Baltimore water-works 
was awarded March 21 to the Carozza- 
Rowe Construction Co., of Baltimore, 
the lowest bidder, at $1,248,955. Wil- 
liam A. Megraw is water engineer and 
James W. Armstrong filtration engi- 
neer of Baltimore. 


Regrouping of railroad systems east 
of the Mississippi River and north of 
the Ohio and Potomac Rivers will be 
considered at hearings on tentative con- 
solidation plans by the Interstate Com- 
merce Commission beginning in Wash- 
ington May 16. The plan outlined two 
years ago by the Commission regrouped 
these systems into nine large groups. 


As a result of the disastrous Ward 
Island fire in New York City recently a 
bill has been introduced into the New 
York State Senate proposing an issue 
of $50,000,000 in bonds for the construc- 
tion of buildings: for the care, support, 
Instruction and training of wards of 
the state. The bill provides submission 
of the bond issue to the people at the 
1923 general election. 


Legislation authorizing a bond issue 
of >:,000,000 for the construction of 
a state highway system in Tennessee 
has just been introduced into the legis- 
lature. Under the terms of the bill 
4,000 miles of high-class highways will 
be constructed in 74 years, using ap- 
proximately $10,000,000 per year, 
onds are to be retired in 30 years. 
' passed, the bill will go to the people 
for a referendum vote. 


Illinois Central R.R. to Build to 
Metropolis Bridge 


To meet the requirements of its 
heavy main-line traffic the Illinois 
Central R.R. plans a 175-mile diversion 
in Illinois to connect with the double- 
track bridge over the Ohio River at 
Metropolis, thus supplementing the 
present route over the single-track 
bridge at Cairo. For this purpose the 
Southern Illinois & Kentucky Ry. has 
been incorporated to build a line from 
Edgewood to Metropolis, IIll., connect- 
ing with the Paducah & Illinois R.R. 
which operates the Ohio River bridge. 
There is to be a branch also from 
Akin to Benton to connect with a local 
coal railroad. The incorporators in- 
clude C. H. Markham, president of the 
Illinois Central R.R. 

In replying to some objections to the 
new line which have been advanced by 
towns along the present route, Mr. 
Markham has pointed out that the new 
line will not take traffic from the old 
one. Furthermore, it will open up a 
section of Illinois which is not now 
provided with railway facilities. To 
increase the traffic capacity of the 
present line would require grade re- 
duction and double tracking at an esti- 
mated cost of $24,000,000, while the 
cost of the new single track line with 
a maximum grade of 0.3 per cent will 
be only about $17,000,000. 


Water-Power Bill Commits N. Y. 
to $200,000,000 Expenditure 


Water-power bills have been intro- 
duced in both houses of the N. Y. 
legislature which commit the state to 
a policy of development at public ex- 
pense state-owned water powers of the 
Niagara and St. Lawrence rivers and 
the transmission to municipalities of 
electric current and energy involving 
an ultimate expenditure of $200,- 
000,000. 

For this year’s activities $1,000,000 
is to be appropriated. The work of 
construction is to be done under the 
supervision of the state engineer and 
surveyor who for the purposes of the 
law is made commissioner of hydro- 
electric power. Under the apprepri- 
ation provided the commissioner will 
organize his bureau, make maps, plans 
and surveys, ascertain just what 
municipalities wish to take advantage 
of the law, and report to-the 1924 ses- 
sion of the legislature where the initial 
development will be made, the cost of 
construction and the cost of transmis- 
sion, including the building of the nec- 
essary transmission lines. A unique 
feature of the measure is that under 
it all existing transmission lines are 
made common carriers. 

Other provisions of the bill include 
the vesting of complete control of rates 
in the commissioner of hydro-electric 
power, and the exclusion of all private 
enterprise from exploitation of power 
in the St. Lawrence and Niagara Rivers. 
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Lower Mississippi Problems 
Feature Engineers’ Meeting 


Spring Session of American Society 
at New Orleans to Discuss 
Troublesome River 


The river and harbor problems of 
the lower Mississippi River will fur- 
nish the technical discussions at the 
spring meeting of the American 
Society of Civil Engineers to be held in 
New Orleans April 18-21. Papers 
which will be presented include: 

“The Work of the Corps of Engi- 
neers on the Lower Mississippi,” Lan- 
sing H. Beach, Major General and 
Chief of Engineers, U. S. Army; 
“The Economic Location of Jetties,” 
Henry C. Ripley, consulting engineer, 
Detroit, Mich.; “The Success of the 
Levees During the Flood of 1922,” 
A. L. Dabney, consulting hydraulic 
engineer, Memphis, Tenn.; “The High 
Water Fight at Old Town, Arkansas, 
in 1922,” Louis H. Parmelee, consult- 
ing engineer, Helena, Ark.; “The 
Mouths of the Mississippi River,” 
Elliott J. Dent, Lieut.-Col., Corps of 
Engineers, New Orleans; “River Con- 
trol,” John Klorer, city engineer, New 
Orleans, La.; “Revival of Commercial 
Transportation on the Mississippi 
River,” M. J. Sanders, manager, In- 
ternational Mercantile Marine and the 
Frederick Leyland Co., Ltd., New Or- 
leans, La.; “The Port of New Orleans, 
John F. Coleman, consulting engineer, 
New Orleans; “The Port Development 
Problem of the Lower Mississippi,” 
Samuel M. Young, chief enginee 
Board of Port Commissioners, New Or- 
leans; “The Necessity of an Experi- 
mental Hydraulic Laboratory for the 
Solution of River Problems,” John R. 
Freeman, Past-President, Am.Soc.C.E.; 
and “The Economics of Transporta- 
tion on the “Mississippi River,” Senator 
Joseph E. Ransdell, Louisiana. 


EXCURSIONS PLANNED 


Besides technical sessions, excur- 
sions which are scheduled include one 
through the old section of the city of 
New Orleans; another by automobile 
through the city which will terminate 
in a tea at the Country Club; and an 
all-day excursion by steamer to points 
of interest in New Orleans harbor, 
Inner Harbor Canal and Lake Pontchar- 
train. 

The address of welcome to the visit- 
ing engineers will be given by John M. 
Parker, Governor of Louisiana. The 
response will be made by Charles F. 
Loweth, the president of the American 
Society of Civil Engineers. 

The program as a whole has been 
prepared under the direction of the 
Committee on Technical Activities and 
Publications, of which Richard L. 
Humphrey is the chairman. The other 
members are John N. Chester, C. E. 
Grunsky, John P. Hogan, and J. J. 
Yates. The local arrangements are in 
charge of committees under the genera! 
chairmanship of W. B. Gregory. 
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Arch Dam Investigation Body 
Meets in San Francisco 


At a meeting in San Francisco of 
the recently formed advisory committee 
of Engineering Foundation on the in- 
vestigation of arch dams, preliminary 
plans were laid for carrying on the 
work, a number of existing dams from 
which useful information could be 
obtained by making measurements 
were selected and the work of making 
the measurements was assigned. A 
statement of the organization and 
purposes of the committee was pub- 
lished in Engineering News-Record 
Nov. 16, 1922, p. 857. The meeting 
held in San Francisco on Feb. 26 was 
attended by Prof. C. Derleth, Jr., chair- 
man; . Weymouth, M. M. 
O’Shaugnessy, D. C. Henny, Wynn 
Meredith, R. P. McIntosh and Fred A. 
Noetzli. 

Provided sufficient funds are avail- 
able, the committee proposes to build 
later one or more small dams for ex- 
perimental purposes upon which tests 
can be made to try out various theories 
and get information that could not be 
secured by measuring existing dams. 
Particular attention will be given to 
deflections and deformations caused by 
temperature changes as reservoir con- 
ditions vary from full to empty. 

Decision was made to make complete 
studies of deflections, stresses, tem- 
perature effect, etc., on the following 
arch and multiple arch dams: Hetch 
Hetchy and Lake Eleanor dams of the 
Hetch Hetchy project; Lake Spaulding 
Dam, Pacific Gas & Electric Co.; dam 
No. 6, Southern California Edison Co.; 
Clear Creek Dam in Oregon; Hubart 
Dam in Montana; and Black Canyon 
Dam in Idaho; (these last three all 
under the jurisdiction of the U. S&S. 
Reclamation Service); Kerckhoff Dam, 
San Joaquin Light & Power Corp., and 
Lake Hodges Dam near San Diego. 
Measurements on each of these dams 
will be under the supervision of a local 
committee of four engineers of which 
the chairman will be a member of the 
main advisory committee. 

It is expected that the whole in- 
vestigation will extend over a period 
of two or three years so as to secure 
data on all possible reservoir stages. 

Funds for this work could be only 
partly provided by Engineering Foun- 
dation and the main part of the neces- 
sary money is to be secured from in- 
terests that would benefit by the work 
of the committee. Primarily these 
benefits are expected to make possible 
the construction of more economical 
dams of these types. 

Fred A. Noetzli, 605 Market St., San 
Francisco, is secretary and local treas- 
urer of the committee. 
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New York Dwelling Tax Exemp- 
tion Held Unconstitutional 


The tax exemption ordinance of New 
York City under which dwellings of 
moderate cost put under construction 
during the two years ending April 1, 
1923, were to be exempt from taxation 
for ten years has been declared un- 
constitutional by John M. Tierney, a 
justice of the State Supreme Court. 

The legislative act on which the 
New York City ordinance rests author- 
ized any municipality in the state to 
make exemptions of the kind indicated. 
Justice Tierney holds that the act 
violates Article 3, Section 1, of the 
New York State Constitution, which 

rohibits the passage of “a private or 
ocal bill granting to any person, firm, 
or corporation an, exemption from tax- 
ation on real or personal property.” 

Speedy appeal to the two higher 
courts of the state is proposed. 





New Jersey Engineers License 
Law Effective April 8 


The New Jersey act licensing profes- 
sional engineers and land surveyors 
enacted in 1921, becomes effective April 
8. After that date “no county, city, 
town, township, village, borough, cr 
other municipal corporation or other 
political subdivisions in the state shall 
engage in the construction or mainte- 
nance of any public work involving 
professional engineering, or land sur- 
veying for which plans and specifi- 
cations and estimates have not been 
made by, and the construction of 
maintenance supervised by a licensed 
peetenmenes engineer or land surveyor.” 
mprovements costing less than $2,000 
are exempted. Applications for licenses 
without examination must be in the 
hands of the State Board of Profes.- 
sional Engineers and Land Surveyors, 
710 Trust Company Building, Jersey 
City, by April 8. 


Colliding Interurban Car in Ohio 
Wrecks Steel Bridge 


An interurban car on the Northwest- 
ern Ohio Railway & Power Co.’s line 
between Toledo and Sandusky struck 
the trusses of a 100-ft. steel span over 
Portage River at Oak Harbor on 
March 7, and wrecked it and went 
down with the span. There were 
about twenty passengers on the car, 
but no fatalities resulted. Investiga- 
tion showed that the rear truck of the 
car left the track as the car neared the 
bridge, causing the car to move over 
to one side and strike the end post of 
the bridge. The front truck of the car 
remained on the track in the fall. 





WRECKED SPAN OVER PORTAGE RIVER, AND TIMBER TRESTLE REPLACING IT 













Burlington Line to Build Cut-Of 


A 16-mile low-grade sing|:-zrac) 
off line between Frederick ang y., 
mont, IIl., is to be built by the Chin... 
Burlington & Quincy R.R. 5 ayoia 
three miles of 1.25 per 
grade against northbound ¢ 0.1! 
nage freight trains on the present; 
between these points. The nov 
will have a maximum grade of 095... 
cent and will save three miles 
tance. Passenger trains and Joes 
freight trains in both directions 
well as southbound throuch ¢ 
trains (having a large per 
empty cars), will continue 
erated over the present line. The es 
of the new work is estimated « 
$1,750,000. This improvement has beer 
planned by C. L. Persons, assistant 
chief engineer, under the direction o 
A. M. Newton, chief engincer, ' 
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Western Society Nominates 


Nominations for the officers of the 
Western Society of Engineers on 
official ticket are announced as fo! 
President, C. A. Morse, chief engine 
Chicago, Rock Island & Pacific Ry: 
vice-presidents, E. T. Howson, western 
editor, Railway Age; Horace Carpep. 
ter, consulting engineer, the Arnold | 
and H. H. Clark, consulting gas engi. 
neer; treasurer, G. W. Hand, assistant 
to president, Chicago & North Western 
Ry.; trustee for three years, M, \, 
Fowler, with Gencral Electric (Co, 
members of Washington Award Con. 
mission for three years, J. L. Hecht, 
vice-president, Public Service (Co. of 
Northern Illinois, and W. W. DeBerard, 
western editor, Engineering News. 
Record. A ticket “by petition” may b 
named at any time prior to April 20. 
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Shawver Succeeds Emerson as 
Wyoming State Engineer 


Frank C. Emerson, state engineer 
of Wyoming since 1921 when he was 
appointed by Governor Robert D. 
Carey, has been succeeded by Casper 
D. Shawver, city engineer of Cheyenne 
Mr. Emerson was appointed for a six- 
year term, and when it became doubt- 
ful that the new governor wouli 
reappoint him he sought, it is alleged 
confirmation of his commission at the 
hands of the 1923 state senate. This 
alleged usurpation of executive power 
resulted in the summary dismissal of 
Mr. Emerson by Governor Ross. Hovw- 
ever he refused to yield his office t 
his successor until forced to by court 
action. 

Mr. Shawver was deputy state eng! 
neer from 1915 until 1920. 
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N. Y. Power Discussed at 
Joint Conference 


Local Sections of Founder Societies 
“Bring Out Features of Metropolitan 
District Requirements 


The main auditorium of Engineering 
Sovieties Building, New York City, was 
practically filled on the evening of 
March 21 at the joint meeting of the 
New York Sections of the four national 
engineering societies at which was dis- 
cussed the problem of hydro-electric 
power for the New York City metro- 
politan district. i s 

The problem which was to be dis- 
cussed was outlined in the preliminary 
paper by Col. F. W. Scheidenhelm, 
which stated that the conference was 
called to bring to the attention of the 
group of societies the question of the 
availability of hydro-electric power for 
the metropolitan district, New York 
City. Col. Scheidenhelm outlined the 
general problem of the joint utilization 
of steam and hydro power and empha- 
sized the current development toward 
having hydro power supplementary to 
steam rather than the earlier relation 
in which the opposite occurred. As a 
result of this cae is required what is 
called excessive development of hydro- 
power, by which is not meant that there 
is an engineering waste but that there 
is a greater development than would be 
warranted if only hydro power with its 
low power factor were available. 


SupER-POWER SURVEY RESULTS 


The second speaker was W. S. Mur- 
ray, consulting engineer of New York, 
who outlined the main results of the 
super-power survey of which he was the 
engineering head in its relation to the 
New York district. He said that of the 
great sources in the general eastern 
district, Niagara would probably even- 
tually come into the New York district 
whereas the St. Lawrence would 
eventually come into the Boston and 
New England district. For the remain- 
ing interior streams of New York avail- 
able for hydro power in New York City 
there are the Susquehanna, the Dela- 
ware, and the Hudson. The Susque- 
hanna is a run-of-river proposition with 
few storage facilities. It is possible, 
however, to develop 800,000 hp. in con- 
nection with the super-power scheme, 
The Delaware, on the contrary, is a 
storage river, with a capacity almost 
equal to that of the Susquehanna. The 

ludson is also a storage river with 
150,000 kw. development possible by 
1930 and 430,000 kw. in the eventual 
development of the  super-power 
scheme. 

George A. Orrok, of the New York 
Edison Co., emphasized the characteris- 
tics of a metropolitan service such as 
his company gives. He called atten- 
tion to the prime necessity of a metro- 
politan electric service, that is, con- 
tinuity, and indicated that the danger 
of severance of this continuity was the 
main possible objection against the use 
of hydro-electric power. 

Operation of hydro-electric plants 
was the subject of the paper by F. A. 
Allner, general superintendent of the 
Pennsylvania Water & Power Co. 
Which operates the 100,000 kw. Holt- 
Wood plant on the Susquehanna River. 
Mr. Allner showed a number of charts 
to prove that the continuity service 
from his hydro-electric plant was re- 
markably high. 

The final paper was by Lorin E. 


Additional Paving Brick Variety 
Eliminated 


The Standing Committee on Simpli- 
fication of Varieties of Paving Brick, 
co-operating with the Department of 
Commerce, met in Washington, March 
27, and eliminated an additional variety 
from the “recognized” types and sizes. 
The variety eliminated is the repressed 
hillside brick, 4x34x84 in. 

This variety was eliminated because 
the committee regarded it essentially 
as a special brick and because its 
volume in the year 1922 constituted 
- 4.1 per cent of the total shipments. 

he committee re-affirmed its action 
of last year in eliminating as a 
recognized variety the wire-cut-lug hill- 
side brick, the restoration of which had 
been requested by Frank B. Dunn. 

Further details regarding the com- 
mittee’s action and of the survey on 
which the deliberations were based will 
be published next week. 


More on F.A.E.S. Traveling 
Expenses 


Two of the members of the commit- 
tee of the Board of Directors of the 
Am. Soc. C. E. ne to prepare the 
arguments for that society joining the 
Federated American Engineering So- 
cieties have commented further on the 
statement made by C. M. Holland, of 
the opposing committee, as to the 
traveling expenses of the F.A.E.S. 
(Engineering News-Record, March 1, 
1923, p. 412). These two members, 
Richard L. Humphrey and Arthur P. 
Davis, say: 

“The undersigned regret that Chair- 
man Holland should attempt to divert 
attention from his erroneous statement 
that ‘last year traveling expenses alone 
amounted to $15,000.’ by his further 
statement—‘the favorable arguments 
also are misleading on this point, in 
that they lead to the inference that 
only $6,600 was spent for travel during 
1922, whereas the statement of the 
Federation shows that $8,417.65 was 
spent for that purpose.’ 

“The statement in the arguments in 
favor of the society joining the 
F.A.E.S. is correct; the item for travel 
in the estimated expenses for 1923 pf 
$8,500 includes $1,900 for the traveling 
expenses of the secretary leaving 
$6,600 for the ‘mileage for members 
of the council and of its executive 
board’ as stated in the favorable argu- 
ments. Mr. Holland in his ineffectual 
attempt to point out an error in the 
favorable arguments makes another 
misstatement when he says ‘the state- 
ment of the Federation shows that 
$8,417.65 was spent for that purpose,’ 
ie., for travel for 1922. The financial 
statement of the F.A.E.S. shows that 
—— was spent for travel in 


Imlay, consulting engineer of the 
Niagara Falls Power Co., and detailed 
the progress which has been made in 
long distance transmission. These 
papers took practically all of the eve- 
ning and in the remaining short period 
discussion was limited to the formal 
discussion by Col. J. P. Hogan, consult- 
ing engineer of William Barclay Par- 
sons, on the New York State survey of 
water power, and W. F. Finlay, Jr., 
vice-president of the American Water- 
Works & Electric Co. 


Engineering Council Board 
Would Make Coal Survey 


Storage Investigation Authorized At 
Cincinnati Meeting—Transport 
Committee Continued 


Decision to undertake a nationwide 
coal storage investigation was reached 
by the Executive Board of the American 
Engineering Council of the Federated 
American Engineering Societies at its 
meeting in Cincinnati, March 23-24. 
General endorsement of the plan fo: 
government reorganization submitted to 
Congress with the approval of President 
Harding and Cabinet, and continuance 
of the Committee on Transportation, 
were other features of the meeting. 

The object of the coal survey is “to 
determine the facts relating to the engi- 
neering, chemical, and economic factors 
involved in, and their influence upon 
coal storage at the mine and by large 
and by other consumers of coal.” 

The Coal Commission, it was stated 
by Executive Secretary L. W. Wallace, 
was relying upon engineering methods 
and engineers. The opinion was ex- 
pressed that the study, to be of the 
greatest benefit, should be completed 
not later than November 1. 

The Committee on Procedure of the 
American Engineering Council some 
weeks ago authorized the appointment 
of a Committee on Transportation to 
report to the Executive Board as to 
what, if anything, the American Engi- 
neering Council could do with propriety 
and effectiveness in relation to the 
transportation problem of the Ameri- 
can people. 

Max Toltz, chairman of the committee 
appointed, made a progress report to 
the Executive Board, pointing out that 
the task was such a ramified one that 
the committee would require more time 
in which to advise the Executive Board. 
He further indicated that probably the 
best service the American Engineering 
Council could render would be to co- 
operate with a number of national 
organizations which had been working 
in this field for years. It was, there- 
fore, voted to continue the committee, 
instructing it to continue its confer- 
ences with various groups concerned. 

J. Parke Channing of New York, 
chairman of the new Committee on 
Government Reorganization as_ Re- 
lated to Engineering Matters, made a 
progress report indicating the active 
participation of the Federation in this 
sphere. The attitude of the committee 
toward the plan now before Congress 
is expressed in the following statement 
issued by Chairman Channing: 

“As a whole engineers favor the pro- 
posed plan of reorganization of the 
executive departments as it applies to 
engineering activities, upon which ac- 
tivities they feel themselves competent 
to pass. 

“While the proposed plan is not in 
every detail that one advocated by the 
National Public Works Department 
Association, engineers feel that the 
scheme is a great step in advance.” _ 

Concerning the registration of engi- 
neers, the following resolution, moved 
by Gardner S. Williams of Ann Arbor, 
Mich., was adopted: 

“Resolved, That it is the sense of 
this Executive Board that American 
Engineering Council should continue to 
collect and keep up to date a record 
of the engineers registration and licens- 


(Continued on p. 601) 
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Research Main Topic Before 
Sewage-Works Meeting 


Tests by New Jersey Experiment Sta- 
tion Reviewed—Urge Investiga- 
tion of Potts Charges 


The main topic at the eighth annual 
meeting of the New Jersey Sewage- 
Works Association, held at Trenton, 
March 14, was the research work being 
carried out at the state experiment sta- 
tion, New Brunswick, N. J., under an 
appropriation of $10,000 made half and 
half by the State Legislature to the 
station and to the New Jersey State 
Department of Health. The associa- 
tion has a research committee which is 
co-operating in the investigation. The 
subject was introduced by Dr. Thomas 
J. Headlee, director of the station. A 
detailed account of the investigations 
now being made was given by Dr. Wil- 
helm Rudolphs. The studies being 
made are under the direction of a full- 
time bacteriologist and a chemist, a 
botanist, and a zoologist, these three giv- 
ing part time to the work. The investi- 
gations embrace detailed observations 
on what is going on in Imhoff tanks 
and sprinkling filters at the Plainfield 
joint disposal works near New Bruns- 
wick. 

In the discussion of this paper the 
opinion was expressed by members of 
the engineering staff of the New Jer- 
sey State Department of Health that 
the Plainfield tanks cannot be taken as 
representative Imhoff tanks, since they 
are operated intermittently instead of 
continuously. 


CHEMICALS IN SLUDGE DRYING 


Dr. Rudolphs also stated that studies 
are being made of the use of chemicals 
to hasten drying on sludge drying beds 
and that alum for this purpose was 
giving promising results. 

A paper summarizing the experiences 
in New Jersey under the act provid- 
ing for the licensing of superintendents 
and operators of sewage-works was 
read by C. A. Capen, Jr., assistant 
sanitary engineer, New York State De- 
ong of Health. Candidates for 
icenses are given instruction by repre- 
sentatives of the department before 
taking an examination. Altogether 207 
licenses have been issued, but some of 
these have been for a second man at 
the same sewage-works. 

Practically all municipalities in the 
state seem to think, said Mr. Capen, 
that their responsibility is ended when 
they had spent money on the construc- 
tion of sewage-works;. that is, the 
municipalities generally are unwilling 
to spend the necessary money for op- 
eration. One of the difficulties met is 
the discharge of the sewage-works op- 
erators on change of the party in con- 
trol of the city administration. Diffi- 
culty is also experienced in getting the 
cities to see the necessity for spend- 
ing money to send men to Trenton for 
instruction and examination and to pay 
for the substitute operator while candi- 
dates are away. The State Depart- 
ment of Health notifies cities where the 
operator has not taken out his license. 
Beyond this all that can be done in case 
of failure to take out a license, is to 
refer the case to the attorney general. 

The association adopted a resolution 
requesting the governor of the state to 
make a speedy investigation of the 
charges against Clyde Potts (a member 
of the association) brought by the 
Direct Oxidation Disposal Corporation 
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Walter J. Francis Succeeds to 
Canadian Institute Presidency 


Following the death of Arthur St. 
Laurent, who was president of the En- 
gineering Institute of Canada (see 
Engineering News- 
Record, March 15, 
p. 510), Walter J. 
Francis, consulting 
engineer of Mon- 
treal and_ senior 
vice - president of 
the Institute, was 
made president at 
a regular meeting 
of the council on 
March 27. 

Mr. Francis’ 
earliest profession- 
al experience was 
secured, after graduation from the 
University of Toronto, in railroad 
work in Canada. In 1898 he en- 
tered the service of the Department of 
Railways and Canals of Canada having 
charge of the design and construction 
of lift locks on the Trent canal. Later 
he was in charge of the construction of 
a large hydro-electric plant for the 
West Kootenay Power Co. and in 1907 
was made assistant manager and chief 
engineer of the Dominion Engineering 
& Construction Co. of Montreal. 

Mr. Francis was engineer for the 
royal commission of inquiry into the 
Quebec bridge disaster and reported on 
the wreck, developing in detail the 
theory for the collapse. Since 1910 his 
consulting work has included, among 
other things, designs and reports on 
many hydro-electric and steam power 
pace. investigations and reports on 
uildings, especially foundations, and 
municipal investigations for Edmonton 
and other Canadian towns and cities. 

Besides being a member of the En- 
gineering Institute of Canada, he is a 
member of the American Society of 
Civil Engineers, a charter member of 
the American Institute of Consulting 
Engineers, a member of the Institution 
of Civil Engineers, and various other 
technical, semi-technical, and _ social 
organizations. 


$10,000,000 Appropriated for 
Washington State Roads 


At the recent session of the Washing- 
ton State Legislature $10,314,245 was 
appropriated for a two-year road pro- 
gram, which has been initiated this 
year. In addition, $300,000 was made 
immediately available for maintenance 
work, $1,670,000 for continuing work 
on the Pacific Highway, and $1,- 
000,000 to match federal aid. The 
legislature also changed the title of 
the supervisor of highways to state 
highway engineer and transferred him 
from under the supervision of the 
department of public works to the 
highway commission, which is composed 
of the governor, state treasurer and 
three appointed members. 








in connection with the alleged delay of 
the State Board of Health in acting 
upon the Trenton sewage-works plan. 
The resolution requested investigation 
not only of the charges against Mr. 
Potts, but also an investigation of the 
standing of the company. 

The election of officers resulted in 
the continuation in office of S. Fisher 
Miller as president and Myron E. 
Fuller as secretary and treasurer. 
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Failure to Ratify Compact 
Holds Up Power Projects 


Colorado River Developments 
Postponed Aggregate More 
Than $100,000,000 
Washington Correspo 
Failure to ratify the Col River 
Compact is regarded by Federal og. 
cials as a greater calamity to the We 
than is generally appreciated 
present. The fourteen major proj: 
which have been halted by the actio, 
of Arizona, if allowed to proceed wou); 
contribute very importantly to +h, 
prosperity of the entire West. It hap. 
pens that Arizona itself is ; 


at 


atlected ad- 


versely as much, if not more, than any 
single state. The only encouraging 
aspect of the situation is that the com, 
pact stands and can be ratified at an, 


time in the future. 
The Girand project at Diamond 
Creek involves the ultimate investmey 
of $70,000,000. The initial investmen: 
would be two-thirds of that amount 
This project, from which Arizona 
would be practically the entire bene. 
ficiary, is delayed indefinitely a] 
with the other thirteen projects. 
Another of the large projects whic} 
is delayed is that of the Souther 
California Edison Co., which conten. 
plated the development of a series oj 





ae 
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was the great reservoir at Lee’s Ferry 
That company was prepared to begi 
preliminary investigation and work in- 
mediately on the ratification of th 
compact. In that instance the delay is 
likely to work against the best inter. 
ests of the Colorado basin since it is 
forcing the Southern California Edison 
Co. to commit itself more and more to 
the development of higher cost power 
on the headwaters of the San 
Joaquin. Imperial Valley suffers from 
the fact that the development planned 
by the Southern California Edison Co 
would have done much to move the 
flood menace on the lower river. 

The Flaming Gorge project of the 
Utah Power and Light Co. on Green 
River is another of the big projects 
halted by the failure to ratify. That 
company is ready to go ahead with its 
project which would develop 100,00 
hp. and create a storage of 1,500,000 
acre-ft. 

The plans of the Denver Gas and 
Electric Co. for the development of 
ower at Kremmling on the Colorado 
ave been interfered with seriously. 
The fact that the company is prepar- 
ing to erect a large steam plant near 
Boulder indicates that it has lost hope 
of being able to develop the Kremmling 
site in time to meet the demands which 
will be made upon it for additional 
power. 


Fourth Firestone Road Essay 
Contest Announced 


The Highway Education Boar(, 
Washington, D. C., has announced the 
fourth annual road essay contest which 
carries a prize of a four-year ull 
versity scholarship. This year’s sub 
ject is “The Influence of Highway 

ransport Upon the Religious Life 0! 
My Community.” The contest is open 
to high school students throughout the 
country and essays are to be submitted 
to the respective high school principals 
by May 1. The donor of the scholar- 
= is Harvey S. Firestone, of Akron, 
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March 29, 1923 
nee 


4, R. E. A. Appoints College 
; Co-operative Committee 


nnel of the committee of the 
\merican Railway Engineering Asso- 
‘iation on co-operative relations with 
yniversities has recently been named 
-. follows: Chairman, R. H. Ford, 
assistant chief engineer, CR. t & P. 
»y: R. N. Begien, general manager, 
3 & O. R.R., Western Lines; W. C. 
Cushing, engineer standards, Pennsyl- 
yania System; . R._ Fairbairn, 
chief engineer, Canadian Pacific Ry.; 
W. 0, Faucette, chief engineer, Raleigh 
& Charleston am. . T. Howson, 
editor Railway Age; E. B. Katte, chief 
engineer, electric traction, N. Y. C. 
RR.; C. Morse, chief engineer, 
C_R.1. & P. Ry.; G. J. Ray, chief engi- 
neer, D. L. & W. R.R.; H. R. Safford, 
vice-president, C. B. & Q. R.R.; W. B. 
Storey, president, ATS SF: R.R.; 
Dean Wm. G. Raymond, State Univer- 
sity of Iowa; Prof. Henry E. Riggs, 
University of Michigan; Prof. George 
F. Swain, Harvard University; Brig. 
Gen. C. H. Mitchell, dean faculty of 
applied science, University of Toronto. 
A few more may be added. The details 
of the organization of the committee 
were worked out by H. R. Safford, E. H. 
Lee and J. M. R. Fairbairn. In Engi- 
neering News-Record, Feb. 1, p. 201, 
the scope and purpose of the committee 
were noted. 


Engineering Council Board Would 


Make Coal Survey 
(Concluded from p. 599) 


. . for use of the constituent 
societies of the Federated American 
Engineering Societies and others, but 
that it assumes no control over the 
actions of such constituent societies in 
regard thereto.” 

The Executive Board voted to co- 
operate in the movement to bring about 
uniform safety legislation, to broaden 
the program of its Reforestation Com- 
mittee, to study the question of con- 
stituting the American Engineering 
Council a clearing house on elimination 
of waste, and to work with the National 
Safety Council in plans for Conserva- 


F tion Week. 


—_—__] EE} 
Engineering Societies 


—————SS 


Calendar 


Annual Meetings 


AMERICAN ASSOCIATION OF EN- 
GINEERS, Chicago; Annual Con- 
vention, Norfolk, Va., May 7-9. 

AMERICAN SOCIETY OF CIVIL 
ENGINEERS, New York; ring 
eens New Orleans, La., Apri 

NATIONAL FIRE PROTECTION AS- 
SOCIATION; Boston; Annual 
Meeting, Chicago, May 8-10. 

AMERICAN WATER WORKS ASSO- 
CIATION, New York City; An- 
nual Convention, Detroit, Mich., 
May 21-25. 

AMERICAN SOCIETY FOR TEST- 
ING MATERIALS, Philadelphia ; 
Aunual Meeting, Atlantic City, 
N. J., June 25-29 or 30, 


The Providence Engineering Society 
Will hold a joint meeting of its power 
and textile sections March 30, at which 


time Arthur T. Safford will speak on 
twenty-five years’ progress in the use 
of water power with auxiliary steam 
power in New England textile mills. 

The Social Organization of Hun- 
garian Engineers, New York, recently 
elected the following officers: President, 
Alexander Strobl; vice-president, Dr. 
Adalbert Edek, of the Rockefeller In- 
stitute; secretary-treasurer, Julian J. 
Wittal, consulting engineer. 


The Harvard Engineering Society will 
elect officers at the annual meeting to 
be held in New York, April 19. The 
nominating committee has prepared the 
following ballot: President, Charles J. 
Tilden; first vice-president, Lionel S. 
Marks, Cambridge; second vice-presi- 
dent, Charles Gilman, New York City; 
secretary, Theodore R. Kendall, New 
York City, and treasurer, Edric B. 
Smith, New York City. 


_[_——s_—_—— 
Personal Notes 
eee} 


IvAN C. PETERSON and L. O. Hop- 
KINS, formerly manager and chief en- 
ineer, respectively, of the Chicago 
ascule Bridge Co., severed their con- 
nection with that company on Mar. 1, 
and are now engaged in a consulting 
engineering practice, specializing in 


movable bridge design, under the firm 
name of Peterson, ~~ & Co., at 
_ North La Salle 


treet, Chicago, 


FRANK W. DEWOLF has resigned his 
position as chief of the state geologi- 
cal survey of Illinois to become chief 
geologist of the Humphreys-Fohs oil in- 
terests, with office in the Great 
Southern Life Building, Dallas, Texas. 


Dr. IRA N. HOLLIs, since 1913 the 
president of Worcester Polytechnic In- 
stitute, has tendered his resignation to 
the Board of Directors. Dr. Hollis 
will remain with the Institute until a 
successor has been secured. He wishes 
to leave teaching work to devote some 
time to literary work. After graduation 
from Annapolis in 1878 Dr. Hbllis 
spent three years in the Mediterranean, 
cruising, later being promoted to the 
grade of assistant engineer and being 
assigned as professor of marine engi- 
neering at Union College, Schenectady. 
In 1884 he served on the advisory board 
that built the four ships of the White 
Squadron and spent some months in 
the inspection of machinery on the 
Atlantic coast. On the West coast he 
spent three years at the Union Iron 
Works where some of the early ships 
for the new navy were then building. 
Previous to his election to the presi- 
dency of Worcester Polytechnic Dr. 
Hollis was professor of engineering 
at Harvard to which position he was 
elected in 1893. Dr. Hollis is a former 
vice-president and past-president of 
the American Society of Mechanical 
Engineers. 

HERMAN FouGNeER, for some time 
past president of the Fougner Con- 
crete Steel Co., New York City, 
has been elected vice-president of 
Thompson-Starrett Co. also of New 
York. Mr. Fougner has for a long time 
been prominent in concrete and struc- 
tural steel design and construction and 
has served various organizations 
technical and executive capacities. He 
was with Milliken Brothers, New York 
City, for a number of years, serving 


them not only in the New York office 
but in Port Arthur, China, where as 
engineer, he superintended the erection 
of the extensive steel construction in 
the Imperial Russian Navy Yard. He 
also was the sole representative of 
Milliken Brothers in the Far East. 
Later he became head engineer in the 
Johannesburg branch in South Africa. 
His early engineering in the United 
States was with the Pencoyd Iron 
Works and the American Steel Foundry 
Co., the latter of St. Louis. 


E. W. Davis, county engineer of 
Gregg County, Texas, has been ap- 
pointed county engineer of Anderson 
County, at Palestine. 

ANDREW HAMILTON of Hamilton & 
Shreve, consulting engineers of Fayette- 
ville, Arkansas, has been appointed 
district engineer for the National Lime 
Association at Dallas, Texas. 

M. H. MacLeop, vice-president in 
charge of construction, Canadian Na- 
tional Railways, has been appointed 
consulting officer to the executive board 
of the road. 


A. H. NICKERSON, who since 1904 has 
been with the American Agricultural 
Chemical Co., has resigned to accept 
a position with Stone & Webster, Inc., 
in the mechanical division. Mr. Nick- 
erson started with the former company 
as chief engineer, holding that position 
until 1921 when he was made manager 
of the manufacturing department. 


O. THAGE is now connected with the 
St. Louis Structural Steel Co., stee! 
fabricators of East St. Louis, as a 
structural engineer. He formerly occu 
pied a similar position with the St 
Joseph Structural Steel Co. of St. 
Joseph, Mo. 


_ GEoRGE C. STOWELL has become asso- 
ciated with H. J. Kemper, general 
contractor of Los Angeles, Calif., as 
construction engineer. He was for- 
merly a superintendent of construction 
for the Home Builders Service Bureau 
of Atascadero, Calif. 

JOHN R. CALDWELL, of Madison, Wis., 
has been appointed county engineer for 
Dane County, Wisconsin, to succeed 
E. J. SMITH who has resigned to enter 
private practice. 

HERMAN GuISE, of Kewaunee, Wis., 
has been appointed county highway 
engineer for Kewaunee county to suc- 
ceed Moses SHAW, who has resigned. 


G. L. CHURCH is now employed on 
survey work with the Mississippi River 
Commission, third district, engaged 
principally in revetment and levee 
work. He was formerly an assistant 
engineer with the Southern Improve- 
ment Co. Mr. Church is stationed at 
Grand Lake, Ark. 

H. F. HAUSLEIN is now structural 
engineer with the Concrete Steel Co., 
having recently severed his connection 
with Andrew Kent Robertson as sales 
engineer. 

THE RANDOLPH-PERKINS CO., con- 
sulting engineers, Chicago, have been 
retained by the City of Terre Haute, 
Indiana, to make a preliminary inves- 
tigation and report on a comprehensive 
plan for reconstructing and extending 
the present sewer system. The prob- 
able cost will be $1,000,000. 

R. A. C Henry, former! al en- 
gineer, Department of ways & 
Canals, Ottawa, has been annointed 
director of the bureau of economics of 
the Canadian National Rys. 
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Water-Works Manufacturers 
Name Convention Committees 


For the annual convention of the 
American Water Works Association, 
to be held in Detroit, May 21-25, the 
Water Works Manufacturers Associa- 
tion has announced, through President 
Edgar J. Buttenheim, the personnel of 
five committees as follows: 

Transportation—Chairman, Walter 
H. Van Winkle, Water Works Equip- 
ment Co., New York; T. C. Clifford, 
Pittsburgh Meter Co., East Pittsburgh; 
Raymond Simon, R. D. Wood & Co., 
Worcester, Mass.; Joseph Ivy, Ameri- 
can Cast Tron Pipe Co., Kansas City, 
Mo.; H. Brown, Neptune Meter Co., 
Chicago, Ill.; H. M. Lofton, Columbian 
Iron Works, Chattanooga, Tenn. 

Entertainment — Chairman, Burt 
Hodgman, National Water Main Clean- 
ing Co., New York; William Sherwood, 














large part in the construction of the 
“Ideal Section” of the Lincoln Highway, 
the | }-mile length of 40-ft. concrete pave- 
ment between Dyer and Schererville, 
Ind., 32 miles south of Chicago. The 
pavement is being constructed in a 
widths, comprising 20-ft. strips, for whi 

the concrete is finished with a Lakewood 
road finisher shown in the accompany- 
ing photograph, following close behind a 
Koehring paver. The contractor is J. 
C. O'Connor & Sons, Fort Wayne, Ind. 


Mechanical equipment is playing a 





Hersey Manufacturing Co., New York; 


John H. Stutt, E. I. Du Pont de 
Nemours Co., Philadelphia; John F. 
Reagan, Neptune Meter Co., New 
York; George Smith, Michigan Valve 
& Foundry Co., Detroit; Vincent Mc- 
Carthy, R. D. Wood & Co., Chicago. 
Exhibit—Chairman, George McKay, 
Jr., Leadite Co., Philadelphia; J. D. 
Capron, U. S. Cast Iron Pipe & 
Foundry Co., Philadelphia; C. C. Ben- 
ney, Simplex Valve & Meter Co. 
Golf—Chairman, M. F. Tiernan, 
Wallace & Tiernan Co., Newark, N. J.; 
Karl Mann, “Fire & Water Engineer- 
ing,’ New York; E. Case, Pitometer 
Co., New York; John Sosnowski, Board 
of Water Commissioners, Detroit; 
R. W. Conrow, Central Foundry Co. 
Press—Chairman, I. S. Holbrook, 
Engineering News-Record, New York. 





| From the Manufacturer's Point of View 


A Point of Contact 
Between Maker and User of 
Construction Equipment and Materials 


How “Ideal Section”’® of Lincoln Highway Is Being Built 
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Sack Supersedes Barrel as Unit 
of Measurement for Cement 


As the unit of measurement for the 
quotation, sale and invoice of portland 
cement, the sack instead of the barrel 
was adopted by the Marquette Cement 
Manufacturing Co., Chicago, March 19. 
In announcing its new policy the com- 
pany says that “there is no logical 
reason why a product shipped and used 
by the sack should be quoted and sold 
on another unit of measurement.” 
Users of the Marquette company’s 
product are requested to order by the 
sack instead of by the barrel, four 
sacks being the equivalent of 1 bbl. 

Inquiry at the New York office of the 
Portland Cement Association developed 
the fact that no concerted move among 
the country’s cement producers to adopt 
the sack unit of measurement was con- 
templated. 


Following the completion of the ~~ 
half of the pavement the standard wheels 
of the finisher were replaced with a special 
set, the outside ones being double-flanged 
while those on the inside, which traveled 
on the paneer concrete, had a flat tread. 
The photograph shown is from the files 
of the Lincoln Highway Association. 
A detailed description of the design of 
the “Ideal Section’”” by W. G. Thompson, 
consulting highway engineer, appeared 
in “Engineering News-Record” of June 
15, 1922, p. 982. 


Alabama Power Co. Makes Aerial 
Survey of Tallapoosa Basin 


As a preliminary step in studies for 
the development of additional power 
the Alabama Power Co., Birmingham, 
has undertaken an aerial survey of the 
Tallapoosa River basin involving about 
500 sq.mi. of hilly country in eastern 
Alabama. The methods employed fol- 
low, in general, those used in the aerial 
survey of the Tennessee River in 1921 
(see Engineering News-Record, Oct. 5, 
1922, p. 552). On the new work, how- 
ever, a number of improvements in 
technique will be made as the result of 
experience on the previous work. The 
technical direction of the survey for 
the Alabama Power Co. is in charge 
of Gerard H. Matthes, U. S. assistant 
engineer, Chattanooga. 
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Should Equipment Makers 
Feature Record Runs? 


Opinion Favors Conservatism. ~Avera 
Daily Performance the fest ” 
Criterion of Servic; 
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In last week’s issue (p. 559) q dis 
cussion of policy regarding +! 7 
ing of record runs or perso, 
equipment and materials 
by K. H. Talbot, speaking 
Koehring Co., Milwaukee. /; 
succeeding issues the points of 
other manufacturers will b; 
EDITOR. 
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By H. E. BiLuincton 
Vice-President for Sales, Thew Shove} Co 
Lorain, Ohio 


E DO not favor the featuring o; 

record runs in our advertisin 
but we do at times mention results 
obtained on specific jobs under speci 
conditions. In every case a photo. 
graph is included which shows the na. 
ture of the work and the surrounding 
conditions. 5 
_ There are so many factors entering 
into the results which may be obtaine; 
by any shovels that we hesitate eye 
to make guarantees, This is not , 
matter of design or workmanship & 
much as the specific conditions under 
which they work. Much of the eff. 
ciency of any machine depends on the 
operator. The class of material to be 
handled must be considered. Then the 
matter of transportation is important, 
There are very few shovels that can. 
not handle more material than can be 
taken away from them unless they ar 
of a size which is obviously too smal! 
for the job. 

While the experienced contractor 
cannot be fooled by figures obtained on 
ideal jobs under ideal conditions or by 
figures which represent a record-day 
run under pressure, the man just en- 
tering the field may be misled. This 
may cause him to bid on jobs at a 
figure too low to be profitable to him 
or anyone else. This action is, of 
course, reflected on the seasoned con- 
tractor who actually knows his costs. 

Our policy is based on the belief 
that the advertising of record runs 
injures the new contractor, injures the 
older contractor through inexperienced 
competition and injures us through the 
consequent depression. 





By W. A. CATHER 

General Sales Assistant, Worthington 

Pump & Machinery Corp., New York 
HOULD record runs be advertised? 
Certainly yes—and also positively 
no! To my mind the whole matter de- 
pends upon one thing, namely, the .im- 
pression created in the reader’s mind. 
Some machines operate almost auto- 
matically. They are started and 
stopped by hand, but in between these 
two events the machine takes care of 
itself; a steam pump is representative 
of this group. I believe that if Worth- 
ington builds a certain type of steam 
pump that is above the usual in quality 
and the ability to live long, giving Us 
an example of long service, we 4ré 
justified in advertising this particular 
performance. The impression we wish 
to give is that this style of pump 's 
durable, and if the pump is durable no 

harm and some good is done. 7 
Along these lines is an advertise 
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ment featuring a Worthington gas en- 
ta broke all records for con- 
operation. This was due in a 


gine t 


tinuous 1 
very large measure to the machine 
+self—so we advertised the record run. 


There are, however, certain machines 
whose capacity and performance de- 
nend so much upon the skill with which 
they are operated that it is quite mis- 
leading to quote records. An exag- 
verated example of this can be had in 
an ordinary shovel. The output, or 
capacity here is entirely up to the man 
who handles the shovel. In a lesser de- 
gree the same is true of steam shovels 
and concrete mixers. In such cases 
there may be some reasonable doubt as 
+) the advisability of advertising big 
capacity records, unless the copy is 
prepared in such a way as to produce 
the impression that the machine under 
discussion is capable of standing hard, 
severe and ordinary machine break- 
ing service. 

In our work we have not been able 
to draw a definite line in this matter 
but decide each case separately. We 
did and still do advertise the world’s 
record for gas engine continuous duty. 
But we deliberately laid aside the truly 
marvelous record of low maintenance 
cost for several hundred water meters. 
Why? Simply because we didn’t want 
to create the impression that all of 
our meters would do the same. 





By LIoN GARDINER 
General Sales Manager, Lakewood 
Engineering Co., Cleveland 

AGREE with Mr. Talbot’s com- 

ments relative to the use of record 
runs in advertising matter. Such runs 
are misleading, particularly because 
the stage frequently is set to make a 
good showing through tuning up the 
organization for the run and being sure 
that there is an adequate supply of 
material available. 

When we consider the factors of 
material and labor supply, weather 
conditions and similar variables which 
so materially affect the job progress, 
it must be admitted that as a basis for 
estimating such data are not valuable. 
There may be the indication of maxi- 
mum capacity from a_ mechanical 
viewpoint, but what really counts is 


| the day-in-and-day-out continuity of 


operaticns. From this viewpoint long- 
time average runs will offer more 
benefit to the manufacturer, and at 


- least be of more value to the reader, 


than the occasional flashes. 

_In the same category ‘falls the pub- 
lishing of cost data in terms of dollars. 
Nothing can be gained unless the num- 
ber of men, the hourly rate and many 
other conditions are given. For ex- 
ample, the fact that a steel tower can 
be erected for $1.50 per foot might 
mean one thing in an open territory 
but be an entirely different figure under 
highly unionized conditions. Data such 
as are under discussion require care- 
ful analysis and a complete account of 
the variable conditions; otherwise their 
influence may be unfortunate. 





By R. G. MILLER 


Secretary and Sales Manager, 
Browning Co., Clevelan 


WE CERTAINLY a with the 
Koehring Co. and do not believe 
'n any kind of a display which will 
mislead prospective purchasers. In a 


few cases we have based our advertis- 
ing on performances of certain cranes, 


Additional Comment 


Forthcoming issues will contain 
comment on the subject of record 


runs by: 
H. S. STrRovSsE 
Pawling & Harnischfeger Co 
. B. BUSHNELL 
Western Wheeled Scraper Co. 
H. T. GRACELY 
Marion Steam Shovel Co. 
J. H. GREGORY 
Barber-Greene Co. 
D. C. Grove 
Blaw-Knox Co. 
M. RAMSAY 
Bay City Dredge Works. 
C. F. MESSINGER 
Chain Belt Co. 
Cc. F. EBErtT 
Osgood Co. 





but these have always been average 
runs and where the cost of operation 
has been used, it has been taken over 
a period of from 10 to 12 years. 

Some members of our organization 
feel that possibly we are a little too 
conservative in our statements, but our 
policy is to sell locomotive cranes only 
when they are the most efficient ma- 
chinery possible for the job. 





By Juuius S. Hou, 
Advertising Manager, Link-Be‘t Co., 
Chicago 


AGEE with Mr. Talbot. On all en- 
gineering jobs designed and built by 


this company, our policy is to with- ° 


hold advertising for one year. There- 
after, we can advertise a performance 
and not a promise of a performance. 
Mr. Piez, our president, made this 
ruling some 15 years ago. 

Most new products brought out by 
this company are manufactured on a 
small scale and sold to customers who 
will try out the machines under varied 
conditions of service. Sometimes we 
wait several eae before we attempt 
to exploit, through advertising, the 
merits of such equipment. The Link- 
Belt automatic chain tightener used on 
automobile front ends was sold two 
years before any advertisement of it 
appeared in the trade press. 

(To Be Continued Next Week) 


_—_——___—_— 
Business Notes 


———— 


W. J. SAVAGE, since 1920 manager of 
sales has been promoted to the position 
of vice-president of the Heltzel Steel 
Form & Iron Co., Warren, Ohio. 


B. C. COLLIER, vice-president and 
general manager of the Cement Gun 
Co., Allentown, Pa., has been made 
por of the company, succeeding 

. J. ROBERTS, who recently resigned. 


JAMES ALLINSON, formerly manager 
of the New York office of the Allison 
Steel Products Co., has been appointed 
sales manager, succeeding James L. 
Barrett, resigned. 


CHARTER GAS ENGINE Co., Sterling, 
TIll., announces the purchase of the en- 
tire Mietz oil-engine business hereto- 
fore carried on in New York City by 
the Angee Mietz Corp. and the Re- 
liance Oil Engine Corp. All physical 
assets of the Mietz organization are 
being moved to the Charter plant in 
Illinois. 
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C. B. GouLp, formerly sales engineer 
in the home office of the Barber-Greene 
Co., Aurora, Ill., has been made district 
manager and placed in charge of the 
company’s office in Detroit. Mr. Gould 
is a graduate of the University of IIli- 
nois and has served with the company 
more than a year. He was previously 
with the engineering and erection de- 
partment of the Stephens-Adamson Co. 


CLIFFORD F. MESSINGER, for the past 
three years general sales manager of 
the Chain Belt Co., Milwaukee, has been 
elected second vice-president. He was 
graduated from the Sheffield Scientific 
School, Yale University, in 1911 and 
entered the employ of the Chain Belt 
Co. the same year, where he has occu- 
pied the positions of advertising man- 
ager, manager of concrete mixer sales 
and general sales manager. He is also 
a director of the company and a 
director of the Interstate Drop Forge 
Co., Milwaukee. 


Q. & C. Co., New York City, has been 
placed in charge of sales for the Inter- 
state one-piece guard rail formerly 
manufactured and sold by the Inter- 
state Railway Supply Co., Cleveland. 
The device will be known as _ the 
Q. & C. Interstate one-piece guard rail. 
This company has also been appointed 
sole selling agent for the Trench-Zepp 
stone ballast cleaner, made by Little- 
ford Bros., Cincinnati. The device will 
be known as the Q. & C. Zepp stone 
ballast cleaner. 


READING IRON Co., Reading, Pa., 
manufacturer of wee. pipe, 
has appointed Lawrence F. Whitney as 
assistant to Bronson Philhower, 
Jr., district sales manager for New 
England, with headquarters at Boston. 
Mr. Whitney had formerly served with 
the Kay Manufacturing Co., South 
Norwalk, Conn., and is the inventor of 
the free floating flexible shaft coupling 
which bears his name. 


TocH Bros., New York City, an- 
nounce the removal of their executive 
and sales offices from 320 Fifth Ave. 
to 110 East 42nd St., New York. This 
is the fourth move that the company 
has made in seventy-five years. 


C. J. JACKSON has been appointed to 
the sales force of the G. Drouvé Co., 
Bridgeport, Conn., manufacturer of 
Anti-Pluvius skylight and sash opera- 
tors. 


FEDERAL PAVING Co., Chicago, at its 
recent annual meeting underwent a re- 
organization. Frank Novotny was 
elected president, succeeding W. 
Pace, who has severed his connections 
with the organization. The other officers 
elected were: B. Weis, vice-president; 
Morris Sabath, treasurer; and Albert 
Sabath, secretary. 


A. S. Mrrick has been apes dis- 
trict engineer of Western Pennsylvania, 
with headquarters at Pittsburgh, for 
the Eastern Paving Brick Manufac- 
turers’ Association. Mr. Mirick is a 
graduate of Cornell University and has 
had an engineering experience extend- 
ing over a period of more than 20 years, 
a large portion of that time in charge 
of road and street paving. Among 
other connections, he has been with the 
New York State Highway Commission, 
the State of Nebraska, as chief road 
engineer and lately in private practice 
as consulting engineer on municipal 
and highway construction. 
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—_—_—_—_—_—_—_—_—_—s—aJKNsXaKJa:_ 
Equipment and Materials 


——__——————— 


Improved Shaft Bearing for 
Light Centrifugal Pump 


The Evinrude Motor Co., Milwaukee, 
announces a recent improvement in the 
bearing equipment of its contractor’s 
light-weight centrifugal pump. To sup- 
port the pump shaft at the lower end 
a ball thrust bearing has been provided 
in place of the lignum vitae plug here- 
tofore used. After a six months’ test 
the company has found that the ball 
bearing greatly increases the life of 
the lower bearings and also makes the 
pump operate more effectively. This 
improvement can be installed in pumps 
now in the hands of users. 


Crane Excavator Combines Five 
Units in One Machine 
Combining five units in one machine 
the gasoline crane excavator made by 
the Koehring Co., Milwaukee, may be 
used as crane, dragline, clamshell, pile 
driver, or power shovel. All models 
are equipped with four-cylinder gaso- 
line engines and mounted on multi- 
planes. Three sizes of machines are 
provided having lifting capacities at 
12-ft. radius of 7, 12, and 20 tons. 
Among the distinctive features 
claimed by the manufacturer for this 
crane excavator is its interchange- 
ability on clamshell or dragline work, 
where it is necessary merely to change 
buckets and shift a clutch. The outfit 
uses a two-line speed, the higher speed 
for clamshell and the lower for drag- 
line operation, resulting in a greater 
yardage of clamshell work than could 
be obtained by a machine limited to 
speed designed only for dragline work. 
Conversion of the outfit to a power 


shovel is effected by a change of booms 
and the addition of dipper handle. 
Stress is laid upon the ability of the 
Koehring crane excavator to boom in 
and out under load continuously, a de- 
sirable feature in restricted quarters. 
This result is accomplished by the use 
of a spurgear drive, preventing cut- 
ting of the threads, and by an outside 
double equalizing band friction clutch 
equalizing stresses on boom members. 
An advance in design also is claimed 
for the steering mechanism, which, by 
shifting one lever to any of four posi- 
tions, makes the machine turn right or 
left or travel forward or backward, at 
high speed or low speed. All levers 
are banked at the front right-hand 
side. 
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Portable Acetylene Generator 


The Alexander Milburn Co., Balti- 
more, manufacturer of oxyacetylene 
welding and cutting equipment, has 
recently placed on the market an addi- 
dition to its line 
in the form of a 
portable acetylene 
welding generator 
designed to obviate 
the use of high- 
pressure cylinders. 
The generator is 
of 30 lb. carbine 
capacity, or equiv- 
alent to 150 cu.ft. 
of cylinder gas. 
It has few parts, 
operates automati- 
cally without clock 
or motors and has 
a steel body, weld- 
ed throughout. All 





parts are acces- 
sible. 
This generator 


is intended to meet 
a demand for a source of acetylene gas 
without the transportation delays and 
higher costs of depending on cylinder 
gas. It weighs 200 lb., is 5 ft. 3 in. 
high and has a diameter of 24 in. at 
its base. 





Welding Detail Aids Reclamation 
of Steel Valve Bodies 


The fact that the composition of the 
filler rod often has much to do with 
the success of oxyacetylene welding is 
demonstrated in the following instance 
cited by the Linde Air Products Co., 
New York: 

A valve manufacturer, who was suc- 
cessfully employing oxyacetylene weld- 
ing to reclaim iron castings in which 
defects showed up during machining, 
was not meeting with equal success in 
his attempt to reclaim defective cast- 
steel valve bodies. This manufacturer 

























































made many efforts to overcome the 
difficulties he encountered and finally 
consulted an oxyacetylene engineer. 
After the engineer had made several 
test welds, using different kinds of filler 
rod, he found that a particular rod, 
which the manufacturer had _ never 
tried, produced satisfactory welds on 
the cast-steel valve bodies. This dis- 
covery has resulted in the reclamation 
of quantities of defective cast-steel 
valve bodies, and in the saving of 
considerable time formerly wasted on 
unproductive machine work. 








NATIONAL LUMBER MANUFACTURE’ 
ASSOCIATION held its twenty-first a 
nual meeting at the Grunewald Hote 
New Orleans, March 21-22. 
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Construction Industry 


Mechanical Mucking —Laxp Sv. 
PERIOR LOADER Co., Duluth, Minn, ey. 
plains in a 24-p. illustrated booklet ne 
operation of its mechanica! yok: 
device, called the Shuv . a 


handling broken rock in ty 
mines. The device is operated } 
pressed air and has an overa!| | 
of 6 ft., width of 4 ft., and height o¢ 
43 ft., and weighs 4,600 lb, A din 

ivoted on a pair of arms is crowdes 
into the material to be loaded. swane 
upward through a vertical are of abo 
270 deg., and discharged into narrow. 
gage cars directly behind the machin, 
The booklet presents operating data ; 
the form of several reports indicatins 
the economy of the Shuveloder oye 
hand mucking. 
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Rail Steel Reinforcement—The yo). 
ume which was reviewed in this colymy 
in the March 15 issue, p. 515, and 
credited to the Laclede Steel (o.. 
Louis, was published by the Reinforo- 
ing Bar Division of the Rail 
Products Association, of which th: 
company named is a member. The fo). 
lowing companies, members of the as. 
sociation, are in a position to distribute 
copies of the book: Laclede Steel (Co, 
St. Louis; Calumet Steel Co., Chicago: 
Inland Steel Co., Chicago; Burlingto: 
Steel Co., Ltd., Hamilton, Ont., Can.: 
Buffalo Steel Co., Tonawanda, N. Y,: 
Pollak Steel Co., Cincinnati. 


Stee! 





Road Building Equipment —Goo 
RoaDS MACHINERY Co., INc., Kennett 
Square, Pa., has published an illus. 
trated general catalog of 48 pp. cover- 
ing its line of road and street building 
machinery. The equipment, which is 
explained in. detail, includes road 
graders with blades ranging in length 
from 5 to 10 ft., all-steel road drags of 
three types, including a two-blade, a 
three-blade and a three-way drag de- 
signed to cover a road 18 ft. wide, bot! 
stationary and portable rock crushing 
and screening equipment, road rollers. 


scarifiers, pressure distributors fo 
bituminous materials, and __ heating 
kettles. 


Pile Hammers — MCKIERNAN-TERRY 
DRILL Co., New York, in a 68-p. illus- 
trated bulletin just published, makes a1 
unusually complete presentation of th 
uses on various types of constructio! 
of its eight sizes of light and heavy 
double-acting pile hammer operated 
either by steam or compressed alr. 
After a brief description of the design 
and operating features of this equip- 
ment and data on typical performances, 
the bulletin devotes 26 pp. to illustra- 
tions and descriptions of the pile ham- 
mers on jobs involving light and heavy 
sheetpiling (both timber and steel), 
round wooden piles, pipe piles, and bat- 
ter or brace piles. These pages art 
replete with hints as to rigging for 8 
wide range of conditions. There Js 4 
discussion, with sketches, of pile ham- 
mer ways and leads and the selection 0 
‘he proper size of hammer. The book: 
et concludes with detailed specifica 
ions, lists of repair parts, and infor- 
vation on pile pulling with the 
{cKiernan-Terry hammers. 
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Business Side of Construction 


FACTS AND EVENTS THAT AFFECT COST AND VOLUME 





Car Shortage Relief in Quicker 
Moves and Heavier Loads 


That the greatest transportation ne- 
cessity today is the addition of improve- 
ments that will move freight cars 
faster, and action on the parts of ship- 
pers to utilize them to more nearly 
their full carrying capacity, is brought 
out in the following statement by Mr. 
M. J. Gormley, chairman of the Car 
Service Division of the American Rail- 
way Association, in_his address before 
the Cincinnati Traffic Club, March 13: 

There existed during the first eight 
months of 1922 an average daily sur- 
plus of equipment for the entire 
country of 270,750 cars. The severe 
shortage began about September 1 with 
a shortage of 58,670 cars and reached 
a peak of 179,239 on October 31. 

From 1912 to 1922 this country ex- 
perienced 30 months of car shortage 
with a maximum at any one time of 
179,000 cars. During the same period 
there has been 90 months of surplus 
with the surplus reaching a maximum 
of 495,000 cars. 

DIFFICULTY Not LACK OF CARS 

A great many people attribute the 
difficulties during 1922 to a lack of cars 
and make the statement that what is 
needed is additional cars and some new 
theoretical way of handling them. We 
believe the records will justify the 
statement that the shortage in 1922 was 
more largely made up of transportation 
shortage than car shortage. In sub- 
stantiation of this statement, we have 
figures to indicate that if all of the 
cars of the country during the months 
of September, October and November, 
1922, had moved at the rate of thirty 
miles per car per day instead of the 
average actually made of 25.9 miles 
per car per day it would in effect have 
resulted in adding 333,903 cars to the 
ownership. It is well recognized that 
thirty miles per car per day is an ideal 
figure and has been closely attained in 
the past, and without abnormal in- 
terference might have reached that 
point during the months mentioned. 
Generally speaking, it should be re- 
membered that on the basis of the 
present car ownership of the country, 
the addition of one mile per car-per day 
in the movement has the effect of add- 
ing approximately 100,000 cars to the 
ownership, 

Likewise if all the cars of the coun- 
try had been loaded to an average of 
thirty tons per car, a figure attained 
In the past at different times, instead 
of the actual average of 27.7 tons per 
car, It would in effect have added 188,- 
oo? cars to the ownership. 

Therefore, we are firmly of the 
‘pinion that the greatest necessity to- 
day is the adding of improvements 
‘hat will move the car faster and action 
on part of all interested to utilize it 
to more nearly its carrying capacity. 
This involves Iccomotives, additional 
mam lines, extension of yard facilities, 
enlarged shops, enlarged engine houses, 
and in our opinion, lastly comes the 
question of additional cars. 


Business E viefs 


Call moncy advanced to 6 per cent, 
March 26, for the fourth time this year, 
due to recall of funds by interior banks. 
Last week 5@6 per cent; year ago, 33 
@6 per cent. 

Time loans quiet at 54 per cent, 
March 26. Last week, 54@54 per cent 
for 60@90 days; year ago, 44@54 per 
cent. 

Commercial-paper firm at 5@5}4 per 
cent; unchanged during week, with year 
ago rate, 44@5j per cent. 

Bank debits, $10,188,000,000 for week 
ending March 238, against $9,355,000,000 
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If Government Postpones 
Letting Contracts 


Tederal Work Only 3 Per Cent of All 
Construction—Other Public 
Work 29 Per Cent 


Mr. Hoover’s advocacy of restricted 
federal construction at this time, in 
view of the economic situation in the 
industry, makes pertinent a brief in- 
quiry into the probable effect of such a 
policy. Of the billion and a half of con- 
tracts reported last year in Construc- 
tion News, only 2.8 per cent were for 
federal government projects. Since 










‘ aul l 
VALUES OF PRIVATE AND 
PUBLIC CONSTRUCTION 





ENR pe 


j 

i 

| 

| 
Sissue 


Oct. Nov. Dec. Jan, Feb. 
1923 


VALUE OF LARGE PRIVATE AND PUBLIC CONSTRUCTION 


for preceding week. Gain tue chiefly 
to payment of first instalment of 1922 
income taxes. 

Foreign exchange shows strong re- 
covery in French and Belgian francs. 
French franc, March 26, 6.61c.; week 
ago, 6.46c.; year ago, 8.944c. Belgian, 
5.71lic.; week ago, 5.564c.; year ago, 
8.32c. Mark at .48%c.; week ago, .48ic.; 
year ago, 30%c. 

Building permits for February valued 
at $216,748,197 in 149 cities, against 
$133,011,394 in same month last year, 
according to Bradstreet’s. 

Commercial failures (Dun’s) totaled 
891 for entire country, week ending 
March 22, against 544 during same 
week in 1922. 


Bids Wanted on Big Jobs 


Among the projects on which bids 
are either asked or will soon be called 
for, in Construction News pp. 177 to 191, 
are the following: 

Office building, Philadelphia, Pa., for 
C. H. K. Curtis, $5,000,000. 

Bank, St. Louis, Mo., for Federal 
Reserve Bank of St. Louis, $2,500,000. 
(Continued on p. 606) 





Jan. 1, this year, large contracts of all 
kinds totaled about $420,000,000, of 
which $12,000,000 or 2.9 per cent was 
federal, exclusive of government build- 


ings. 

Although stopping further contract- 
letting by the government would have 
little physical influence there would be a 
decided moral effect. Besides this there 
would always be the possibility that 
the states, counties and municipalities 
might follow the example of the federal 
government. Even the possibility of 
such united action should tend to steady 

rices. Contracts let last year for pub- 
fic improvements other than federal 
amounted to 29 per cent of the total 
value, or ten times the federal. Fig- 
ures on large projects were as fol- 
lows: water-works, $36,220,000; sewers, 
$43,584,000; bridges, $43,477,000; streets 
and roads, $334,694,000. 

The relative importance of pri- 
vate construction. and public work 
other than federal is shown by the 
chart. Here are given the monthly 
value of contracts reported in Engineer- 
ing News-Record. The June, August 
and November figures are for five 
issues, instead of the usual four. 
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(Continued from p. 605) 


Office building, Philadelphia, Pa., for 
Philadelphia Electric Co., $000,000. 

Hotel, Asheville, N. C., for G. Vander- 
bilt and Battery Park Hotel Companies, 
$1,500,000. 

School buildings, New York, N. Y., 
for Board of Uducation, 500 Park Ave., 
$1,915,000 and $1,400,000, respectively. 

Store and office, Omaha, Neb., for 


C. & R. C. Cook of Chicago, $1,000,000. 
Hotel, Madison, Wis., for Wisconsin 
Hotel Realty Co., 86 Michigan St., Mil- 
waukee, $1,000,000. 
ae Blair, Neb., for Chicago and 
North Western R.R., $1,000,000. 


Large Contracts Let During Week 


Among the week’s announcements of 
contracts awarded in Construction 
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News, pp. 177 to 191, are the f 
large projects: 

Railroad and telegraph sys: 
mi., between Casper and Milcc 
Montana, to Peterson-Shirley ana 
ther, Omaha, Neb., $12,000,000. _ 

Office building, Los Angeles, (a); 
C. J. Kuback Co., $2,200,000. i 

Hotel, Chicago, Ill., to Shank and 
2,000,000. 
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Weekly Construction Market 


HIS limited price list is published 
weekly for the purpose of giving cur- 
rent prices on the principal construction 
materials, and of noting important price 
changes on the less important materials. 


Steel Products: 


Structural shapes, 100 Ib 

Structural rivets, 100 lb 

Reinforcing bars, } in. up, 100 Ib...... 

Steel pipe, black, 2} to 6 in. lap, 
OE PRET 

Cast-iron pi>e, 6in. and over, ton. .... 
Concreting Material: 

Cement without bags, bbl......... 

Gravel, } in., cu.yd ae 

Sand, cunyd .......00.sccccccccece 

Crushed stone, } in., cu.yd.......... 
Miscellaneous: 

Pine, 3x12 to 12x12, 20 ft. and under, 
M.fet 


Lime, finishing, hydrated, ton 

Lime common, lump, per bbl 

Common brick, delivered, 1,000 

Holiow building tile, 4x12x12, 

per block 

Hollow partition tle 
per block 

Linseed oil, raw, 5 bbl. lots, gal....... 


Common Labor: 


Common labor, union, hour..... 
Common labor, non-union, hour.... 


4x12x12, 


Explanation of Prices—Prices are to con- 
tractors in carload lots unless other quan- 
ties are specified. Increases or decreases 
from previous quotations are indicated by 
+ or — signs. For steel pipe, the pre- 
valling discount from list pe is given: 
45-5% means a discount of 45 and 5 per 
cent. Charge is lic. per 100 lb. for cutting 
reinforced steel into 2-ft. lengths or over. 

New York quotations delivered, except 
sand, gravel and crushed stone, alongside 
dock; common lump lime, in 280-lb, bbl. 
net, and hydrated lime f.o.b. cars; tile “‘on 
trucks”; linseed oil and cast-iron pipe f.o.b. 
Cement and concrete laborers’ rate, 81jc.; 
pick and shovel men, 60c. Faas hr. 

Chicago quotes hydrated lime in_ 50-Ib, 
bags; common lump lime per 180-Ib. net. 
Lumber delivered on job. 

Minneapolis quotes on fir instead of pine. 
Brick, sand and hollow tile delivered. Ce- 


Apparently reflecting an expectation 
of wage advances and consequent higher 
costs, steel mills are showing a dis- 
inclination to accept forward business. 

With the pig-iron output at the heav- 
iest point in several months, No. 2 
foundry iron rose 50c.; bessemer, $1.50 
and basic, $2 per gross ton at Pitts- 
burgh, during week. Furnace coke also 
rose to the extent of 25c. per net ton, 
due to increased foreign demand. 

Actual quotations on steel plates 
stood at $2.40@$2.65 per 100 Ib., f.o.b. 
Pittsburgh, with $2.30, mentioned nom- 
inally. Plate mills are heavily booked 
and show a tendency to decline orders. 
Oil-tank plate inquiries show no let up 
and railroad car buying is heavier. 
Structural shapes and bars are $2.30@ 
$2.60 per 100 Ib. on current business, 


New York 


2.70@2.80 


1.00 
1.75 


63.00 
16.80@17.10 
3.00@3.25 

23.50 
Not used 


1314 
+1.08 


60 
-60 


Moreover, only the chief cities are quoted. 
Valuable suggestions on costs of work 
can be had by noting actual biddings as 
reported in our Construction News section 
The first issue of each month carries 


Minne- 


Dallas 


$4.50 
5.25 
3.15 


45% 
57.00 


apolis 
$3.45 


4.00 
3.99 


Chicago 


$3.20 
3.75 
3.10 


594% 
—53.20 


Atlanta 


2.25 
2.25 
1.87} 
2.50 


2.20 
2.29 


53.00 
22.50 

2.50 
11.60 


11S 


115 
1.16 


0859 


0859 
+1.17 


.0674 : 
+1.15 +1.22 
35 
30 


-30@.50 . 
-30@.50 723 


ment on cars. Gravel and crushed stone 
quoted at pit. We quote on brown lime 
er 180-lb. net; white is $1.70 for Kelly 
sland and $1.60 for Sheboygan. Common 
labor not organized. 


Denver quotes on fir instead of pine. 
Cement “on tracks”; gravel and sand at 
pit; stone on cars; lime, brick, hollow tile 
and lumber ou job. Tile price is at ware- 
house. Linse 1 oil, delivered, in wooden 
bbl. Common !ump lime per 180-lb. net. 

Atlanta quotes sand, stone and gravel 
ond ton instead of cu.yd. Common lump 
ime per 180-lb. net. 


Dallas quotes lime per 180-lb. bbl. Steel, 
cement, cast-iron pipe and crushed stone 
f.o.b. cars, other materials delivered. 


San Francisco quotes on Heath tile, 53 
x 8 x 11%. Prices are all f.o.b. ware- 
houses except C. I. pipe, which is mill price 


Changes Since Last Week 


with $2.25 no longer quoted by the mills. 

Atlanta warehouses advanced shapes, 
rivets and bars, 25c. per 100 Ib., during 
week; San Francisco reports rise of 
15c. on shapes and 10c. on reinforcing 
bars. Wrought steel pipe prices were 
advanced in Atlanta by a reduction of 
one point in the discount from list. 

Consequent to the rise in coke and 
pig iron, cast iron pipe rose $2.50 in 
Atlanta; $3 in San Francisco and $4.80 
per ton in New York. 

Lumber prices remain very firm 
throughout the country, with no changes 
reported. Production is slightly above 
normal, with shipments 107 per cent 
and orders, 103 per cent of normal pro- 
duction, according to the National Lum- 
ber Trade Barometer of Mar. 23. The 
National Lumber Manufacturers’ Asso- 


55-5% 
60.50 


.35@.50 


complete quotations for all const 

materials and for the important "ae 
The last complete list will be found jr, 
the issue of March 1; the next, on 
April 5. ae 


San 
Francisco 


+$3 .60 


Seattle Montreai 
$4.00 $3.75 

4.75 4.50 5; 

+3.40 4.00 

38.2@46.5% 45% 

+60.00 58.00 

7 


1 
15 
50 
15 


2. 
2. 
1. 
2. 


39.00 
22.00 
1.75 
—15.00 
065 sees 


5 108 


° ll 
1.25 +1.15 


86 


-50@.55 SER nee 
-35@.50 .50 .30@.70 


plus freight to railway depot at any ter- 
minal, Common lump lime per 180-lb, net 
Lumber prices are to dealers in yards at 
San Francisco, for No. 1 fir common. 

Seattle quotes on Douglas fir (delivered) 
instead of pine. Lump finishing lime per 
180-lb. net. Hollow building tile delivered 
Hydrated lime in paper sacks. Sand and 
gravel at bunkers. 

Montreal quotes on pine casing. Sand, 
stone, gravel and lump lime per ton. Ce- 
ment, lime and tile are delivered; sand, 
gravel and stone on siding; brick f.o.b 
plant; steel and pipe at warehouse. Hollow 
tile per ft. Cement price is in Canadian 
funds (the Canadian dollar stands at 98.28). 
Bag charge is 80c. per bbl. Discount of 10c. 
per bbl. for payment within 20 days from 
date of shipment. Steel pipe per 100 ft. 
net; 24-in., $32.76; 6-in., $108. 


ciation reports that orders, thus far 
this year, exceed production by about 
640,000,000 ft., notwithstanding the 
great increase in output; and that ship- 
ments are less than 100,000,000 ft. under 
orders. This condition reflects improve- 
ment in transportation facilities and 
results of the campaign in the building 
trades to store materials in anticipation 
of needs as much as possible, in order to 
avoid transportation congestion in the 
peak months of Autumn. 

Sand and gravel advanced 25c. per 
cu.yd. at bunkers in Seattle. Common 
brick, however, declined 50c. per. M. in 
San Francisco. y ; 

Linseed oil advanced 3c. in Chicago; 
4c. in New York; 6c. in both Minne- 
apolis and San Francisco and 12c. per 
gal. in Atlanta. 








